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Abstract

The objectives of this study were to study the ergonomic risk level of awkward posture using strain index and
rapid upper limb assessment and to assess an agreement of ergonomic risk level between strain index assessment and
rapid upper limb assessment among 30 sewing workers in Chanthima sub-district, Lan Krabue district, Kamphaeng Phet
province. Collected data were divided into 2 parts: 1) The general data collection was performed using questionnaire, 2)
the ergonomic risk level of awkward posture was assessed by strain index assessment and rapid upper limb assessment.
The agreement between strain index assessment and rapid upper limb assessment was analyzed using weight kappa. All
results determined the significance at the level 0.05. The results of risk level by using strain index assessment found that
66.7 percent of risk level of the left hand was harmful and 33.3 percent of risk level of the right hand was uncertain. While,
the result of risk level by using rapid upper limb assessment found that 63.3 percent of risk level was investigate and

implement change. Furthermore, the agreement of risk level of awkward posture between strain index assessment of left
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hand and rapid upper limb assessment was the fair level (weight kappa =

0.25). Besides, the agreement of risk level

between strain index assessment of right hand and rapid upper limb assessment was the low level (weight kappa = 0.10).

These results showed that although the study results of agreement between two ergonomic assessment tools was

significant but it was low level. Thus, there is no possibility of applying them interchangeably for postural risk assessment.

Keywords: Ergonomic / Strain index / Rapid upper limp assessment /Sewing workers
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Abstract

This survey research aimed to identify the potential hazards and determine the relative risk on exposure to
occupational hazards in fishnet home workers by a case study in Khon Kaen province, Thailand. Home-based process of
the fishnet production were classified into three types: material handling (n=42), sinker made of lead attachment (n=42),
and float attachment (n=42). Data were collected with a structured questionnaire, a survey form, and observations.
The potential hazards were identified and risk was characterized by considering of 3 x 3 risk matrix (likelihood x severity).
The final score indicated risk in five ranking levels. Ergonomic factors were identified at the high risk for the highest
proportion of workers involved in the process of material handling, sinker attachment and float attachment for 54%, 57%,
and 66%, respectively. The following factor was sharp instruments or materials identified the highest proportion of 249%,
21%, and 8% for material handling, sinker attachment, and float attachment, respectively. Chemical (lead) contamination
through skin identified in process of material handling (22%) and sinker attachment (10%) at high risk. Personal protective
equipment (PPE) was used by 10% of workers. Therefore, fishnet home workers should be aware of occupational hazards,
by using PPE for better protection. The support of trainings on occupational safety and health, and PPE are suggested for

the employers in compliance with the home workers protection act 2010.

Keywords: Home Workers / Fishnet / Ergonomics / Risk Assessment / Hazards
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Sunisa chaiklieng and Pornnapa Suggaravetsiri

1. Introduction

Thailand is classified as industrially developing
countries, and a major part of Thai products are from
small business enterprise and informal economy. Informal
workers occupied a high percentage as over 60% of total
Thai workforce. The informal worker is defined as workers
who are not under employment system, in another word is
they had no employers. Health service is not available but
under volunteer for own payment of having health insurance.
earning money by their pieces private working some service
and health service for more than home-based production.
The majority of Thai workforces is informal sector worker,
included home workers. In 2011, there were 24.6 million
informal workers of total Thai workforce 39.3 million(1). It is
found that home working and home-based production have
long been practiced in Thai society. Female home workers
outnumber male home workers in a significant proportion
of 76.3% to 23.7%. Textile manufacturing locates overall in
Khon Kaen province, Thailand. Fishnet is one type of the
textile industry which provide home based product to the
community near the factory. Home workers, therefore, are
able to complete some part of fishnet and send back to the
manufacturing. Workers normally transport material home
and work with their own instruments and own workplace
under home conditions.

In terms of occupational health and safety, a number
of jobs undertaken by home-based workers are the potential
sources of health hazards to workers and family members.
For example, the problem of dust in ready-made clothing/
textile industries, the problem of hazardous chemicals in
traditional clothing/textile making, and the problem with
noise, heat, vibration in metal-related industry. Occupational
health problems and potential health risk found in home
workers are usually high because most of them work without
any appropriate protective equipment or safety measures(2).
It was also found that occupational health problem exists
among family members who share the workplace(3). In
September 2010, Parliament ratified the home workers
protection act 2010, which came into effect in May 2011.
This law provides for protection of wages, including equal
pay for men and women doing the same job, occupational

health and safety, responsibility of employers toward home

workers(4). However, health risks on work hazards exposures
continuously increase among home workers and their family
members upon workplace conditions and the prevention.
Fishnet is one type of the textile industry and the major
income of home workers in Banthum municipality, Khon Kaen
province, Thailand. This case study aimed to determine the
health risk on exposures to identified health hazards in home
based workplace by health risk assessment process among

home workers involved in the fishnet product.

2. Materials and methods

Subjects and tools

The study was the cross-sectional survey study. Data
were collected by an in-depth interview with the health
risk survey form and observations at workplaces. Subjects
(N=126) were workers involved in the process of the
fishnet product in Banthum municipality, Khon Kaen
province, Thailand. They were classified into three groups:
material handling (n=42), Sinker made of lead attachment
(n=42), and float attachment (n=42). Data were collected
by the interviews with structure questionnaires applied
from risk survey form and observations. The questionnaire
consisted of five part; part 1: the demographic characteris-
tics including age, gender, weight, height, part 2: the stress
test with 20 questions, part 3: job characteristics: i.e. work
experience (year), work time, work hour/day, total work
hours for each fishnet and part 4: hazard identifications from
the main task from 3 processes (material handling, lead
attachment, and float attachment) and using personal
protective equipment (PPE), part 5: Occupational Health
services and training and experience on adverse health effecti.e.
illness, injuries, health care seeking, annual medical examina-
tion, special medical examination in the risk group, training, waste
management, biological and environmental monitoring by

the health care center or public health related sector.

Potential hazard identification and assessment
of relative risk

Potential hazards identified by an interview and
observation were classified into six groups which might

cause illness, adverse health effects or injuries and
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diseases of home fishnet workers. Five groups of hazards
were: 1) chemical hazards i.e. lead; 2) ergonomic factors i.e.
repetitive work, prolong sitting, awkward posture, heavy
lifting; 3) physical hazards i.e. insufficient illumination, sharp
materials and tools and 4) biological hazards i.e. microbial
infection and 5) stress. The qualitative risk assessment
on exposure to occupational hazards was performed by
considering the working procedures of each process, and
possible work hazards were identified in each procedure.
Risk was characterized by considering the 3x3 risk
matrix of likelihood ranking of hazards exposure and severity
ranking of its consequence). The potential risk was calculated

by the following formula for the final score:

Risk = Likelihood level x Severity level.

There were three ranking levels of likelihood to
hazards exposure 1) unlikely: good control 2) likely:
incomplete control and 3) highly likely: no control, high
incidence report. There were three ranking levels of the
severity of the subsequence adverse effect: 1) minor: near
miss to first aid 2) moderate: hospital or temporary loss of
work ability 3) serious: sick leave >3 days, chronic disease or
permanent disability. The final score identified level of risk
ranking as the follows; 1) low risk: score of 1; 2) acceptable
risk: score of 2; 3) medium risk: score of 3-4; 4) high risk: score
of 6 and 5) unacceptable risk: score of 9. Data were analysed
by using of STATA version 10.0. Descriptive statistic was used
to describe parameter: mean, standard deviation, min and
max. Percentage was calculated for the proportion of home

workers at the high risk level characterization.

3. Results

Fishnet producing process of home-based working

The process of fishnet home based production at
Khon Kaen province were classified into 3 processes. Home
workers involved in process of material handling/lifting, lead
attachment, and float attachment. For material handling,
workers had manual handling and lifting of materials without
the lift or the hoist. The sack or pack of materials had the
weights between 31 to 60 kilograms (kg) depending on which
kind of material. The maximum load (60 kg) was package of

lead metals using in process of lead attachment. Handcart

was found to be used in the long way transportation with
more than one sack. However, workers usually carry or lift
one sack of materials or products by their own physical effort.
In process of lead attachment the worker cut lead metal into
small pieces and well attached to the nylon at the end of
fishnet. The pieces of synthetic black foam were tied with
the nylon to the fishnet in the process of float attachment.
The necessary instruments for working of home-based fishnet
were the scissors for cutting and the serration for best fitting

of sinker made of lead to the fishnet. The process of lead

and float attachment are shown in Figure 1.

Figure 1 The main processes of fishnet home based
production are lead attachment process (left) and float

attachment process (right).

Hazards identification and health risk assessment

By health risk assessment process, hazards were
identified for three working processes and filled in the risk
assessment form after adjustment the likelihood of health
impacts and the severity of its consequence. This study
found that the same groups of hazards had been identified
at high risk level in three processes which were ergonomic
factors, the chemical (lead) poisoning, and accidents caused
by instruments or materials, insufficient illumination and the
stress. An example of hazard identification and the severity
adjustment in the process of lead attachment to the fish-
net is shown in Table 1. Accidents at work were reported
from several workplaces in Thailand leading to the loss of
products and decreases of work ability because of injuries
or handicap among Thai workforces. This study, therefore,
considered an accident caused by materials, tools or any
environmental agents as one type of the work hazard among
the fishnet home workers.

Workers involved in material handling had the
highest proportion of relative risk caused by ergonomic

factors: awkward postures and heavy lifting (54%), followed
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by materials falling caused injuries (24%) and chemical (lead
contamination) (22%) as shown in Figure 2. Workers of sinker
attachment also had the highest proportion of health risk
caused by ergonomic factors: awkward working posture and
prolonged sitting (57%), followed by inappropriate tools
caused injuries (21%), and lead by skin contact (10%) as
shown in Figure 3. Workers of float attachment also had
the highest proportion of high risk caused by ergonomic
factors: awkward working posture and repetitive work (66%),
followed by work stress (15%) and insufficient illumination

(14%) as shown in Figure 4.

B awkward posture and heavy handling
B materials falling caused injuries
B lead poisoning

Figure 2 Hazard identification at the high risk level among
home workers in the process of material handling/lifting
(n=42).

O insufficient illumination
B lead poisoning

O awkward posture

O prolonged sitting

B tools caused injuries

0O stress

Figure 3 Hazards identification at the high risk level among
home workers in the process of sinker (lead) attachment
(n=42).

& insufficientillumination
8% O awkward posture
0 repetitive work
B materials caused injuries

O stress

Figure 4 Health hazards identification at the high risk level
among home workers in the process of float attachment
(n=42)

4. Discussion

From three processes, results showed the same
direction that ergonomic factors were identified as the
number one of health hazards to fishnet home workers in
this study. One explanation is that the workstation of the
home worker in this study was not difference from home
conditions, and workers actually moved the materials and
fishnet holding to anywhere they want. Therefore, awkward
postures during working without backrest of seat and no chair
seat were observed. The worker needed at least one hour
for lead/float attachment to one sheet of the fishnet. When
the workers need more than one product (10 bahts/ sheet
of fishnet), prolonged sitting for producing normal occurred
every day and every night. This behavior therefore caused
the musculoskeletal disorders (MSDs) among home workers
as reported symptoms in this study and previous studies(5-7).
Moreover, the workers must transport the heavy materials
home with maximum load of 60 kg for lead package or less
for the nylon or other material and the finished products.
Overload lifting and pulling cause low back pain, particularly
lifting with the wrong posture and also against the standard
regulation(8).

One identified hazard that caused the high potential
health risk to fishnet workers was chemical exposure. Lead
exposure, either by skin contact during handling material
and lead attachment procedure, or by ingestion because
biting the lead metal instead of using the serration was
found as unsafe behavior for protection. Lead poison-
ing will not present in short term at low dose exposure,

however, long-term exposures to lead cause malfunction
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of peripheral nervous system leading to weakness of upper
limbs so called wrist drop syndrome, and also affecting
the lower limbs, and other kinds of chronic adverse health
effects(9). Home workers also reported the stress which might
affect their quality of life and might play indirect role to
provoke MSDs symptoms, particularly in aging worker(10, 11).
Insufficient lighting intensity at workstation was the risk
condition found in this study. This kind of workstation re-
quires at least 300 lux for the minimum working illuminance
under Thai regulation(12). Insufficient can damage workers
visions in long term exposure and lighting was included as
one factor that plays important role on MSDs(13).

Moreover, high risk level from accidents caused by
materials or tools was found in every process. Working
without any appropriate protective equipment or safety
measures caused injuries as found by another study(2).
Under home workers protection act 2010(4), the small
entrepreneur who act either directly or through an agent as
a sub-contractor, or the hirer must provide an appropriate
and sufficient PPE to home workers. However, this study
found that there were less than 10% of workers had or used
the PPE while working.

Figure 5 shows the issues of occupational safety and

health services. The training of safety at work (31%) and using

PPE (7.1%) were less promoted to home workers compared
to other issues. The highest promotion to home workers
was biological monitoring by blood sampling (50.2%). Blood
sample was collected to evaluate lead exposure by the
reason of research project from external institute, not from
the health sector in community. In addition, the biological
monitoring was from the screening program of pesticide
exposure because workers were also agriculturist. Although,
annual medical examination stood on the second place
of health services compared to all issues, 43.0% cannot
present the good promotion for health service among

workers.

5. Conclusions and suggestions

This study identifies that fishnet home workers
had high potential health risk on exposures to ergonomic
factors as a number one hazards which were awkward
posture, heavy lifting and prolonged sitting work. The second
hazard with high potential risk to worker heath was chemical
exposure, or lead poisoning, exposed through the skin
contact during handling and lead attachment process. Lead
ingestion was one pathway of exposure because of unsafe
behavior by biting instead of using the serration during

attachment lead to the fishnet. Home workers also reported

material handling/lifting

personal protective equipments
medical examination of the risk group

waste management

m float attachment

® [ead attachment

biological monitoring

environmental monitoring

annual medical examination

training of occupational safety

0

o

l]"w”

%

40.0 60.0

Figure 5 The issues of occupational safety and health service provided to fishnet home workers in the process

of material handling (n=42), float attachment (n=42) and sinker (lead) attachment (n=42).
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the psychosocial work factors which affect their quality of
life and indirectly effect to the provoking symptom of MSDs.

Moreover, there were risk levels from accidents
caused by working without any appropriate PPE or safety
measures. Injuries can also be caused by inappropriate
tools and materials. This study found that there were less
than 10% of workers had or used the PPE during working.
Insufficient lighting intensity was the hazard condition
identified for health risk. Therefore, home workers should be
aware of occupational hazards affecting adverse health effect
both in short term and long term. There should be a training
of work safety and the health surveillance among home
workers for safe working and living of family members. The local
public health sector should follow-up and coverage all home
workers to access the universal health care service. Moreover,
the employers or the hirer must follow the labor protection
act of Thailand for home workers. The issues of providing
an appropriate PPE and the cost of medical treatment for
illness and injuries caused by work are under responsibilities

of the hirer or contract employer.

6. Acknowledgements

We would like to thank home workers in Banthum
municipality, Khon Kaen province, who kindly provided us
information and being all the best volunteers. This study
was financially supported by Faculty of Public Health, Khon
Kaen University, Thailand.
References

1. National Statistical Office, Thailand. The report of
informal employment survey. Bangkok: Ministry of informa-
tion and communication technology; 2011.

2. Homenet. Homeworkers in Thailand: A Study on
Their Legal Problems, Available at: http://caw.jinbo.net/
popups/articleswindow.php?id=44, accessed August 31,
2011.

3. Laungaramsri P. Home workers in Thailand: an
assessment. A paper submitted to the Friedrich-Ebert-Stiftung.
Chiang mai: Chiangmai University, 2005.

4. The ministry of Labour. Home workers protection
act 2010. Available at http://thailaws.com/body thaiacts
a03.htm, accessed August 31, 2012.

5. Chaiklieng S and Homsombat T. Ergonomic risk
assessment by RULA among informal sector workers of Rom
Suk broom weaving. Srinagarind Med. J. 2011; 26:9-14.

6. Bernard BP. Musculoskeletal disorders and
workplace factors. A critical review of epidemiological
evidence for work-related musculoskeletal disorders of the
neck, upper extremity and low back. USA: Department of
health and human services (NIOSH); 1997.

7. Sungkhabut W and Chaiklieng S. Musculoskeletal
disorders among informal sector workers of hand-operated
rebar bender: a pilot study. Srinagarind Med. J. 2011; 26(3):
45-50.

8. Chaiklieng S. Work-related back pain. KKU Journal
of Public Health Research 2009; 2(3):49-58.

9. Chaiklieng S. Industrial toxicology. Khon Kaen: Khon
Kaen University printing, Thailand, 2002.

10. Haynes S and Williams K. Socio-economic
differences in the prevalence of acute, chronic and dis-
abling chronic pain among ageing employees. Pain 2008;
114, 364-71.

11. Linton SJ. A review of psychosocial risk factors in
back and neck pain. Spine 2000; 25, 1148-56.

12. Department of Labor Protection and Welfare,
Ministry of Labor, Thailand. Regulation on the standard
of management of safety, occupational health and work
environment; heat, light and sound, version 2006. Available
at http://www.labour.go.th/law/index.htm, accessed March
20, 2010.

13. Chaiklieng S, Suggaravetsiri P, Boonprakob Y.
Work ergonomic hazards for musculoskeletal pain among
university office workers. Walailak J Sci & Tech. 2010; 7(2),
169-76.

3a1sANUAeniBuazaswInden E-Journal ¥ 2 atiull 2 Weu nsngiaw - Sulnau 2560

18


http://caw.jinbo.net/popups/articleswindow.php?id=44
http://caw.jinbo.net/popups/articleswindow.php?id=44

nsaneIsuiieuszaudedluylinseunandesusufiRanutulany
oI NNULSINUHERTUFIUEUEUS AUATAIAAETISNSTEUakUE Y NIOSH

msﬂnmuJierumem's“ﬂuLaﬂﬂuﬂmﬂsawaﬂLamﬂumuﬂgummf]u‘[aw

Guaewunmuiiwmwamumumuﬂum ﬂ‘Uﬂ'WIﬂ']u'Jmﬂ'JEJ'Jﬁﬂ’ﬁVILﬁ‘L!'e)LLquﬂEJ NIOSH
THE COMPARISON OF THE NOISE REDUCTION LEVEL IN THE EARS WHEN USING EARMUFFS DURING
METAL STAMPING WORKING AMONG AUTO PARTS MANUFACTURING WORKERS WITH CALCULATION
VALUE USING NIOSH’S RECOMMENDATION METHOD

anenu wanes' Juni siudusedna’ 1snua yaeleSu’ wag Ainey maasy’
'‘angesiermansumUndin (edeundunaraiuvaenss) Angas1suauaans uinetdeuiing
‘nAdgnentiewdenaraulasnsdy AugasIsUaYANERT unIveIdeuing
*NAINITEUININGT AMLANSITUAVANERST UNINeaEuing

‘E-mail: saifon.pul9@gmail.com

UNANELD

msidengunsaiundesnslafuiieannisduiiaidesisluyvesuiRauasiionsanain a1 NRR Agnansyyliuuussesus
vosgunsaiUnilesnisléBu Seiisnsduanfiossanamiinarinasis nsfnwedeiiifnguarasdiiowssudisurmsdudes
1u1gﬁ€mlﬁléfmﬂﬁﬂiaum andeafuanficualddeisnsiiaueuugiag NIOSH lngvinsfinwaseuyanides 4 ilaidlen
nsasmeudssTiunnssiuluiufinsnaniiilde st e lsenunantudue oo mmsinszauanunsveadeduylansey
vanidesnoiniesindeaecaies indemileinsziuidesueny veuithnu wardniniemilsinseiudsduyesufifnuls
nsldaseuyanides L‘LJ'%EJ‘ULﬁamwdwmizﬁuL?ﬁmsl,uﬁfmiﬁﬁa wazafildannnseiuia Tnensuiuans NRR snufiaueuus
1mg NIOSH wuan ssé’ummé’waaLﬁEJﬂwgﬁi’mlﬁﬁaﬁﬁwﬁaaﬂdﬂmﬁlﬁmﬂmiﬁmammﬁ%ﬁLauaLLuzIma NIOSH eensdltiadfy
V9@dA (P < 0.001) ufie maumam%swﬁmﬁ 12 3 uaz 4 anansoandedldiade 16.57, 19.68, 20.21 way 22.45 dBA muddiu
Fannniiansandss iuaiesiaueuuslng NIOSH Savifu 8.75, 11.75, 13.25 way 15.5 dBA auddu

AdAr : AseUyanduy/MsTudLRaIdsY/ AN TaanouLdes

Abstract

The NRR specified by manufacturers on the label of devices should be considered for selecting a hearing
protection device to reduce Effective A-weighted sound pressure level: (L’AX) .The purposes of this study were aimed to
compare to measure the noise level inside the ears while wearing hearing protection devices with the calculation (L’AX)
of by using NIOSH’s recommendation formula. This study is cross sectional study. Study in an Automotive Parts
Manufacturing Company. The data of this study were collected by measuring the noise levels inside the ears of workers
while they were wearing an ear muffs, by using a sound level meter. The test process utilizes two sound level meters with
microphones positioned with one inside the ears while wearing an ear muffs and the other outside the subjects’ ears. The
sound level measured inside the ears are ENLs obtained from measurements and the calculated ENLs were obtained from
calculation of noise levels outside the ears and the NRR. The results show that measured ENLs were significantly less than
the calculated ENLs using NIOSH’s recommendation formula (P<0.001). The average measured attenuation of the muffs
were 16.57, 19.68, 20.21 and 22.45 dBA respectively. This was better than that of the calculated NRR, using NIOSH’s
recommendation formula, which was 8.75, 11.75, 13.25 and 15.5 dBA respectively.

Keywords : Ear muffs /Noise exposure /Noise Reduction Rating
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THE COMPARATIVE OF ESTROGEN LEVEL IN NIGHT AND DAY ROTATING SHIFT NURSES

quayn uyisey’, anStum duvisuna’, gaust A%, 1snua yaelesy’

Suchaya Boonviriyal, Suttinun Chantanakul!, Sukhontha Siri?, Vorakamol Boonyayothin1
'MAIvTIeuNiEkarANUADAY AMYANSISUAYAIERT UNNINeTRELTing
‘A1ATYTLUININGT AMEENSITUAVANENT UNTINIRELTing
'Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University
? Department of Epidemiology, Faculty of Public Health, Mahidol University

uNAnge

msfnuniiitingusrasdifeiFouifisussiuedlanauludenssmimeuaivhounsvyudounansduiuneuiadie
ngnanaiuund nauaz 40 au Tasndusedisiienyseuing 25-40 U vihmsensidenuinaidonsidutats Turieiudl 2-5 s
seuiieu nieuwInuUUABUMREAUTeyadILyARa LLazgiJLLUUmi‘v‘hmummé’wmmmmamdufm HaNIAnEINUIIANTsEg Y
vossziuealasaunguiihaunzmuisunasiuiy 126.00 pmol/L (IQR 87.70-151.50) dunguifinisvinnunansiuundidu
103.00pmol/L (IQR 72.20-133.00) waziilenadeudie Mann-Whitney U wuihfian p-value wirifu 0.036 wanaiszauiealnsiau
0¥ 2 nauilenuuannsfusgnedidedfamisads uaﬂmﬂﬁlﬁaﬁﬂmgﬂLLUUm'ﬁv‘hmunJ[,uﬂejmﬁﬁmiﬁnmﬂwguﬁauﬂmaﬁu
wuin JUtuumsThaunzuuy 8 92l fu 12 §alu yiFensvhauita 2 wuusnitu Sssfuedlanauuaniatuiissfudoddamig
adf 0.05 Wuieusaudilienisyhoungnansiuteon uasdaudlussinungnaisiusielon wu p-value ﬁqv‘jwhﬁu
<0.001 ssanuaruduiutessitddymeaifvesiuealasiay fusiuudiluimsiaunsnansiusiedou (pvalue
<0.001) warsuutaluansvheunenansiusewiow (p-value 0.026) iews1e¥aie univariate linear regression J9Han1sAny
aenrfesiuanufguithifivhounsasudsunasiuasissduoalnsauganidiviaungnansiund saimutuaunsyia
nevyudunansiuiinndmanossduiedlasauiigiude

AEARY : Ne1UTa / MsviunguRBunasay / Mevinunzgnaniulng / seaulealasiauluben

Abstract

This study aims to compare the estrogen levels in the nurse who working in rotating night shift and day rotating shift by
blood test. Nurses who interested to join this project through screening criteria were 40 persons each group, with age 25-40 years
old. The data collections were blood collected from vein in day 2-5 of the menstrual cycle and questionnaire for personal
characteristic and pattern of shift. It was found that the median estrogen levels of the night rotating shift group and the day
rotating shift group were 126.00 pmol/L (IQR 87.70-151.50) and 103.00 (IQR 72.20-133.00) pmol/L, Mann-whitney U test showed
statistically significant difference at p-value 0.036. Pattern of shift was categorized in 8 hours/shift, 12 hours/shift and both. The
estrogen of participants who had different hours per month of working the night rotating shift and different hours per month of
working the day rotating shift were both statistically significant difference at p-value < 0.001. In addition, this study showed the
association between number of hours per month of working the night rotating shift , number of hours per month of working the
day rotating shift and estrogen level were statistically significant difference at p-value <0.001 and 0.026 ,respectively, analyzed by
univariate linear regression. The result of this study was consistent with the hypothesis that the estrogen levels of nurses in the night

rotating shift group more than the day rotating shift as well as the higher number of night rotating shift, the higher estrogen levels.

Key words : Nurse / night rotating shift / day rotating shift / estrogen levels
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UsztnisiluuziSevasauluasaunia 0.790
T4l (n (%)) 61(76.3) 32(80.0) 29(72.5)
19 (n (%)) 19(238) 8(20.0) 11(27.5)
- Aetesiusyuy 3(37.5 5(12.5)
duitug (n (%)
SlAsadeafuszuu 11(138) 5(125)  6(15.0)
duniug (n (%))
ogiiFuivszsufau @) 0.594+
AU (1IQ1-1Q3)  13(12-14) 13 (12-15) 13 (12-14)
szyzamsineu @) 0.304+
AsegIU (1Q1-103)  5(3.5-10.0) 5 (4.5-10.5) 5 (3.0-10.0)
U529RN1591191U 0.001*
lleefinsviendy 65 (813) 39 (97.5) 26 (65.0)
wonnudagdu
(n (%))
- wpevheuduuslil 1(1.3) 0 1(2.5)
n5Ng (n (%))
Cwevheududiinns 13 (16.3) 0 13 (16.3)
Wng (n (%))
Cpgeudug A 113 1(25) 0
madnzuaglifinng
W (n (%))
UseSRnnsmenssd 0.025*
Laivne (n (%)) 68 (85.0) 38(95.0) 30 (75.0)
wAg (N (%)) 12 (15.0) 2 (5.0) 10 (25.0)
AIANUNANNATD 0.630
laddl (n (9%)) 25(31.3) 14(350) 11(27.5)
Ay (n (%)) 55 (68.8) 26 (65.0) 29 (72.5)
Mshutuzndan 0.808
laidl (n (9%) 24(30.0) 11(27.5) 13 (32.5)
An (n (%)) 56 (70.0) 29 (72.5) 27 (67.5)

*sgeutlpddny 0.05 TMann-Whitney U test
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namsfnwszduealanavludesvoingusionaiun
wuinAfseguressEAuLealasiaunguiivinune ey
nansdudu 126.00 pmol/L (IQR 87.70-151.50) dunauiidl
msvheunansTuunAdu 103.00 pmol/L (IQR 72.20-133.00)
wazilonaaeudie Mann-Whitney U test wuindien p-value
Wiy 0.036 LLam'j’mﬁUL@ﬁiﬁ'ﬁtﬁ]ummmjmé’f’saﬂwﬁ”’q 2 gy

o

dAgyn1sana ag

o @

dAnukanenaiueg1eie LEAAILUANT19N 2

(496.00+264.46 prol/L) WANANAINNGNDUE AUl p-value
<0.001 wufiu luvarinsuustilianshauvesngguluuaug
Tinuanuuanee (113199 3)

P Y .:4' I oAa ° a
M990 3 seauealasuadslunguiinsinunenyuiey
NANAN NITUMUFULUUNTINOUNEANY

Estrogen,

Uave pmol/L p-value
asafl 2 Adfseguseiuealasiauluidenveanguiiviiau MeanzSD
ngmyuisunansufunguiifinisianunansiulnd nounns sUUUMSLNg 0.037*
VAFOUAUUANANMIEADA Mann-Whitney U test 3 nevyuiou (8 Falue/ng) (n=6) 156.16+34.94

5 Estrogen , pmol 2 ngmyuideu (12 9lus/ng) (n=5)  256.28+255.71
Tnde Median (1Q1-1Q3) p-value 3 2 WUU (8 way 12 Taluy/nz)n=29) 123.38+66.00
nznaneiuung (n=40)  103.00 (72.20-133.00)  0.036* Nz (F2lv/ifew) (n=35) 0.946
neviyUIgUNanaAU 126.00 (87.70-151.50) <10 (n=5) 120.58+53.74
(n=40) 10-50 (n=22) 129.63+73.79
579 105 (82.20-142.50) 51-100 (n=8) 132.54+31.73
*syautledfay 0.05 ngtne ({lue/idiow) (n=35) 0.583
<10 (n=4) 144.55+41.94
dugUuuumsiaunsiemznguiiegsiifinigiany 10-50 (n=25) 121.91+69.28
nenyudBunasfiu (n=40) aunsanvseondu 3 nzwyuidey  51-100 (n=6) 148.16+41.28
(8 Hala1g), 2 nxmuﬁau (12 $la19) waesta 2 wuu Tneidlefinnsan nein (@alueAdow) (he35) 0333
LU%EJ‘ULﬁEJUmiQaEJﬁUENSSﬁ'ULE)ﬁIGl‘iLﬁ]uGUENﬂEjEJGlU’JE]EJ'NmmgULL‘U‘U <10 (ned) 85 20437 43
MsaUnEs 3 LUy ‘W“U’J'I’lﬁﬂ’ﬂmLLﬁlﬂﬁiﬂﬂaﬂﬂﬂﬁﬁﬂﬁ’]ﬁﬁgV}N 10-50 (n=23) 133.1970.22
a0 (p-value = 0.037) LLazL‘ﬁaiLmlwﬁmmLme@iNiwq’Nﬂdm 51-100 (n=8) 138.85+41 17
goevassULuUMsMunUARGreIsEiuealnTauTaINgy :
FRBEa TN ULUY 2 nevauien (256.28£255.71 pmol/Lugy  "NNaneiu (Bilividiew) (n=34) < 0.001%
Wi 2 WU (123.38+66.00 pmol/L) fimnuusnsnsfuegnadids < 10(0=2) 496.00+264.46
ddayii pvalue = 0.033 luvaefinnadsvesszivealasay 1050 (0=7) 125.31+29.18
yosnguiegaiivhauwuuduliunndsiu (e 3) 51-100 (n=14) 127.82+88.38
doduunaudalusmahauluidesgiuuumshaung 1017150 (0=11) 109.16+38.78
WU ANRAETITEAUIAlSIULUINNTATINITTN8Y  nynaei @le/den) (n=34) <0.001*
n¥naneiu (Day shift) danuuansiegedidedrAgynieada  10.50 (n=7) 109.89+45.74
(p-value <0.001) waziiofaseimnuuansneseninedaluans  s1.100 (n=13) 116.67+67.31
v‘mmﬁmzﬁuLaaimwuwu*jwmLaﬁﬁma&igﬁuLaaimwuﬁuaaﬂejm 101-150 (h=12) 131.84+70.41
Fegeiivhaungnansiutiosndn 10 Flua/don (496.00+264.86 <150 (h=2) 196.00+264.45

pmol/L) ANAININNGUDUS Viamuan p-value <0.001 M1nLile
wUINTlIeNIsIuUInynaAu (Night shift) dadnuuan
] | Ao o w aa A a I3
A19DY1UULAIAYNINEDS (p-value <0.001) WAZLUBIATIZTH
AMULANANIZIINTIINNITVINUNUIALAEVDITEAULELRS
WUVBINAUAIRENTVINNUNZNANAULINNT 150 FIlUY/idau

*syauiledfigy 0.05

WeninsaiunganeuUdguseuny kagn1suauinues
ngumeganungryudgunafy wuliseduealasiauy
waglafnnuunnaeiu wandunised 4
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Estrogen,
Uaqe pmol/L p-value
MeanzSD
Hunganeundeuseuny 0.186
flounin 24 dalug (n=31) 129.84+64.64
24 3l 4 2 Fu (n=7) 223.21+217.14
3% (n=1) 57.70+0.00
4-5 Ju (n=1) 151.00+0.00
NTUDURAUNNIZTIINAU 0.202
1aigl (n=30) 131.52+65.09
a

- %39 02.00-04.00 w.(n=9)
_qaanandu (n=1)

171.32+£195.06
309.00+0.00

UBNINENNSANEIPILETUSLUY Univariate sywing
Hasuiiedestusziuealasiaulusismenuin Suaudalug
Aotauntshaungnasiy (Night) wazsuudalusseliiou
N13v9UNgNa19naaiu (Day) innuduiusedadidedAgmia
47 p-value < 0.001 waz 0.026 mudwy Wiolaseide

simple linear regression AuLAAILUAITISN 5 LAz 6

M19199 5 Auduius et ut i sy unsvyuiey
nawAuiuszauealnsauluseniy (n=34)

Unstandardized Standardized

R
Model Coefficients  Coefficients t Sig
Square
B Std.Error Beta
(Constant) 6.056 31.537 192 .849 0.440
Night  17.462 3510 .660 4.975 .000*

o o

*syeutiudnfgy 0.05

A5 6 ANMUFUNUSTEUINIUIUTALINTV N UNENaTTY
Uninuseauealnsiaulusianie (n=34)

Unstandardized Standardized

R
Model Coefficients  Coefficients t Sig
Square
B Std.Error Beta
(Constant) 225.242 40.053 5.624 .000* 0.161
Day -12.384 5.306 -.381 -2.334 .026*
*syeuiydAgy 0.05

o

4.a5UuazafiusenanIsAnen

AN sANuENYAzAILYARA (113797 1) WudnwazdIw
yaasludiuressyfRnmsvnunasnsiessivents 2 nauil
auuaneeiu TnedefansanusiRinsvhaunuii auiifing
ugUwuumMsihnungnasiuunAnnd uiu 40 A wuiag
fusgifnsvihenluguuuunisyihaungyudeunansiuia 13
au Aaiu 32.5% nMsAnwves Ferri P° fistsamuinnguiid
msvhnungyyulsunanAudazuuuauiaelaluau gunw
wazUinansuouvduiiaiademian dunmzsouininianss
omsmedslasarermsmatilauasraeaideninniuiionisu
leutuaudifinisvhaungnansuund, nmsfnwives Sparks K
waz Cooper C' lA518971U21NN15ATILATIAUA NG IAIN
Fuiussznindthluansiauiuanuduliemene fedled
Hlusmsvhaunndreliinanudutienntu wazasanw
999 Knutsson A® finuynun1sinwiiferiunnzauniweesii
aunenyulsunaeay Inenundngutisnuduiusiunig
Waunalunszmszoms maialsamlalaznasnidon Lay
nadnssonsRanssAlaR W Tuannsinudneiiimses
1@7’51ﬂajmﬁﬁmiv‘hmuﬂzﬂmﬁuﬁﬂaﬁmw‘mmﬂzﬂmaﬁuaw
Uszaudyauam shlsiuAsuguuuunsvinuanidungnans
Fuunf drumsisnssinunduiifimsyaungnarsiuunfsnnnd
naufiimsianuneuisunansiu Gien1aias1esis lfe style
Fumnssiueaia 2 ﬂfjw‘i'ﬂ,ﬂﬂamaf[,uﬂm??mﬁﬁmﬂﬁhqﬁ’umm
Tume

M99 2 AnwiAnuuanesvesgUluUngivsziulealngiay
Tunguiifinsvirsungmyuiisunaisiu wuiiszduiealasiou
\AsvesnguiiinsvinunsvyuisunanaAuIAnINguTiTinng
Faunznansiuunfetslideddn1eadn p-value 0.036 ¥
aamﬂé’mﬁ’umﬁﬁﬂmﬁléfﬁmaizq’h NMIIUNaNAUINase
sramelaevhliunfinidinmddsundaciy Feeesluudiddey
wislunsundeuniinianmie sestuuuaniniu wgiing
vddlurranannansiuiiin dafunsvhendugianannansiui
AosdURENULAIEIN9IZ1IINTVINURaBANaYIN A suprachi-
asmatic nucleus (SCN) ¥®3si81 hypothalamus fudanns
dedyananfiendssosluuuaiiniy dwaliiszduealasiay
ﬁqaﬁummmiﬁﬂwf ﬁiﬁisqﬁwﬁu FagonndostunsAneves
Gomez-Acebo | wavmmz® AlvnisaneauduRusszning
SyeU 6-sulfatoxymelatonin (aMTés), cortisol levels and sex
hormones (estradiol, progesterone, DHEA, DHEAS, and
testosterone) Tngmuin Aufifinnsiaunsuyuiounalsiu
526U estradiol Waz progesterone qaﬂimﬁjmﬁﬁmiﬁwm
nanviuun@luszey follicular phase dnag
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TUs8N5uaUSUNT5USLEUN1SEUNBUS I U UAS189INANS U a1 UNNUY
WORKLOAD ASSESSMENT FOR HEAT STRESS HAZARD EVALUATION
IN WORKPLACE TRAINING PROGRAM

Sufinn anridls | Sunil usussans’ wudng enseu’ asdl Tauauysel
Amphika Sodkampang', Wantanee Phanprasit', Densak Yokyorn' And Paranee Vatanasomboon®
" madendieuwnduwazanuaendy AurETITNEUANERT WnInedeiing
? mAdnguAnuiasngAnIsumans aurasIsagumans unningdeuiing
'Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University
? Department of Health Education and Behavioral Science, Faculty of Public Health, Mahidol University

uNAnge

nsdnuiliinguszasdifiedarinlusunsuevsunistssifiunisvan Wedssfiudunseananufouluanuiiviiau
Tnglusunsuausisznaudie Womnisussdumssaudeisdansos waedsdunn muunsgiu 1O 8996, NSLUIUNITBUTH
warEnUURLUUTIBYARALAZWUUNEY, WUUNAFOUAINS Warkuunadeulsediuniseau lnedidniuniseusy aun dnerdeundy
tinAsuanden 01913601F10u8 Swaum 46 au MaAnunildtuiinimemehauresiuithnululssnusdnumnuiuimil
wiglfifudenisaou o 3 anunsalusndmiviinUidRnoyaaa uay 3 anumsaindsdmiinufoingy vurtuiinidle
finup3as Oxycon mobile ﬁsﬁﬂﬁﬁ’ﬁmu Wietausinanslidesndiautazinanszsau Wumdddmdunuiug weileu
HANTNAFBUAIINI NBULALNAIDUTY WU’j’IQ/L%I’]%’UﬂﬁE]UiMVT’]LLUUV]Iﬂa’e]‘u‘wfﬁa‘uﬁuiéf@jﬂﬂ’j’]ﬁauaviuaEj’lﬁﬁﬂjﬁlﬁ’lﬁliywwﬁaa,
NANTUTZETUNSEULUUTIBYARATS 3 aoumsaiifisududdneds wuhmatssdiuniszaudeisdansosgniesiosay 63.04
wagltdunmgneeserar 71.01, nan15UsHlun1sEULUUNgE WuianguUsEiliunszumedifansegnaesieuar 50
uarisdunngnaesiesas 66.67 iedamuamasalunmsUszifiunszavesinedionnsls 7 au luanmmshauames
anudsznaufians wudithedreuifoussdiuldgniesiomun wansilusunsueusunsUssdiunssnuiivssaving fidrdu
nseusuasaUssdunsrulignies SuausuurlildlusunsueusumsUssiiunsza Afldemnmaussiiunissaudeds
ARNTDY UALITAUNGA AULIATEIU 1SO 8996 HNTEUIUNMTOUTHLAYRNUURUTEIUATSEULUUTIOYARS WAZWUUNEY

Aadgy : Wsunsuausy / Ussidiun1szany / anuseuluanineindsunisingu

Abstract

The objective of this study was to develop workload assessment for heat stress hazard evaluation in workplace training
program. The training program includes the contents of workload assessment by screening and observation methods in ISO 8996,
the instruction, demonstration, individual practice and group discussion and case study training techniques, the test to measure
the knowledge and skill of workload assessment. The participants total 46 including the occupational health officer, Environmental
officer, Occupational health lecturer. Six tasks in a glass factory were videotaped; three case study was used for individual practice
and the rest were used for group practice. During the videotaped the worker’s oxygen consumption was measured using an oxycon
mobile instrument in order for workload calculation which would be used as a reference value. The participants’s were able to do
the post-test score higher than the pre - test score. And the participants’s workload assessment result would be compared with
the reference value. It was found that the results of workload assessment of individual and group study, 63.04%, 71.01%., 50%,
66.67% of participants could give an acceptable answer for workload assessment (+20% of the reference value) when screening
and observation methods were used respectively. The results of workload assessment by the occupational health officer who were
followed the able to assess workload where actual workplace found that the assessment of all is correct when screening and
observation methods. From the results show that the workload assessment training program has effective and recommended to
use for the guide when a workload assessment training program, including a screening and observation methods in ISO 8996 and
use the instruction, demonstration, individual practice and group discussion with training techniques.

Keywords : Training program / Workload assessment / Heat stress hazard evaluation of workplace
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audasndtlumsvhausssiuinds egedistes 1 au Fudy
FifinnuiuazUszaunsaifuendioundle welvivisuusuun
memsUszifiunszan Wasndnvindug ienisedusondga
(Group Discussion) waniUasuarudnwiu lussuinefisauiu
Uszlilunszauannsal@nel (Case Study) szeziiainisin
UFTR 3 Falus Maveznmeususu 6 Halus silfluuunnaey
AUINBULALNEIDUTN WUUNAADUUIEIIUAN S8 NUNATOUTY
wazdidenisasuduialonisviauvesfufianululssny
NARYIRLTTls 11 6 anunisal Te 3 anumsaidmiu
HAnuiRuuuneuana wae 3 aaunsaldmsulnuuRwuungy
vauzufinialeldfniaies Oxycon mobile fifUFR W lan
Uinanslieendiaudmiudumniszau afilidurndnsds
dwduruiug wifluwastuiinifletuldvhnisnsiataanm
wndeslumsvhau lun anainaedegumginadadinay
(WBGT) anuidrauuazautulueiniadieiaios Wet Bulb
Globe thermometer llag Anemometer LﬁEJFL%L‘f]u%'EJ;‘JJan%ﬂEJU
nsUsEluNIENUYeIidiunseusy Ialean1unisadinau
fievail
aounsaifl 1: ueuRunsIugUTIILs fUfuRe
urmsaeutanuiusnamiinedesiugy mnlildamamasldy
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guiini annds, Tunil Wususeans, wWudnd enveu uag nsal Tauauysal

wisnAu Autnaufoan Ghwinnaufuasmindu 1 0.7 niu)
sgwinsiuasdinisduin/lvinnoufasiuluiinduedostugy
auifiolfuimdnAuiguihdudeuinausifud i
0.5 n¥w) Tagagshmn 10 wit Iaanedsay 3 it anmiande
luvmrdu @0 Anadegaumginadtatinay (WBGT) 32.55°C
AiEian 0.53 m/s wagANTUELEMS 37.7% SasInIs
WINAYDINTUTOAID1BUNAY 125.06 Kcal/hr.
anusalil 2: nudauazmingiu fUuAeusihnisnie
pansvapuTagavlads (hwinnszasutngiiu 50 Alansu) an
fuanfetagivandaiminlildaugenis dhwinnszasy
TagAuTiuds 51 Alansy) neuszandeingiuusazyiauningly
199N INGAY kAT TNQAUAIRANIAGAU aNINLINHOU
luvnriu @0 Anadegumginadtatinay (WBGT) 28.15°C
AiEian 0.31 m/s wagANTUELEMS 55.0% SN
IWINAYDINTUTOAID 19BN 216.87 Kcal/hr.
antunsaldl 3: eudeulifmuan {UiTRnunsIvaey
wan mndigaaglifeuniouiamdninlioan anniutils
sulminldunlnglfiniesmenazymenazyitnly drefusnm
wenlslundlugaiifsun (en 2 aw) sesaliidadnnenluiiy
(dtfnuviawdn 5 Alandy, niemennsy 5 Alandu, wiavld
10 Alandy) anmuandesluvusdu Ao Anadsgungiinatal
Tnau (WBGT) 29.56°C Ar1ai§aan 0.95 m/s wawAuudusing
49.0% 9RTINITNINAYDIMTHIOAIDNDUNIAY 271.97 Kcal/hr.
a01usalfl 4: uussRInLilddsmanadin guiuiay
anvianlsinmadugiusesds Mndunudmanafiniaing
vuiagaenudniu mndmanadnidmunagly hand lft
Tuanndaann adufumssndamanafinidvaaumitluasenain
UaganemudniunFesiuvumiavauedy sewhaduiinng
wuluamasouedasussymauiie wiinduud 1 Alandy,
Audlvaanm 10 Alandy, dadariu hand lift 531 100 Alansu)
anmwindenluvneiu fe Anedsgamaivedadinay (WBGT)
29.76°C Pansaau 0.43 m/s uazAmNTudLING 45.0% S0
NFHINAIYDININTOANDBUIINAU 221.01 Keal/hr.
a01uMsalil 5: uussRInLilddsmanadin gujuiay
a1n Hand lift WanliTlgasevudhne nBunseauiaznesesmiian
nataliedosdnslivBumnmeuunan Ghussana 8 du/
wuan) 14 Hand lft arndunianiifviauiludsain Wuane
Saitwan Tagldindosivansdalifie hdn Hand Uft 100
Alansu, vanuf 1 wiiay 800 Alan3u) anmuandoslums iy
fio Aadvgamgiinndatlnau (WBGT) 28.18°C AnuiEiau 1.4
m/s wazAUTUENTNS 49.0% RTINITNINAIEYDINITHTD
A199BUYINAY 265.27 Kcal/hr.

anusalil 6: ugonusifa fUiuANuusaduad
wifisnilusgavhany Tndugauiasnavauisifion wesdus
dusndagadauandesiuny vimsdauanies wudmiy
uslfissinsvusodu huifngunu 2 Alandy, saudu 4 & 100
Alansy, dwinuvindes 1 Alandy, gunsaidatiunu 1 Alansw)
anmwindenluvaieiu fe Anedsgamniedadinay (WBGT)
28.81°C ATai§aaw 0.26 m/s wazATuBUTNS 48.0% Sam
NFHINAIYDININTOANDNBUIINAU 166.41 Kcal/hr.

(2) Ussiliudsyansralusunsueusy laeiisuranagey
Anuneuiundtousy uagldadifidaliasg Paired Sample
T-test TuNITIATIEAANUUANA, NAN1TUTHEUNITENULUY
TIHUAAALAZUUUNGY (iBURUuA18198Y, HAaN15UTEIuAIETs
ANNTes Tsdunavesfidniuniseusuusiazngy uayldatia
AT Perason Chi-Square Tun153ATIERANNLANGN, NANTS
UfURUssliun sz wrestinendieundsdiuiu 7 au luan1mnis
¥ueTIvesanIuUsznouAaNITuaENTEUILUNTHARTIR Y
$1uu 5 anumsal Weurumsdsiiusziilaggide

nsfnwildudunisesnsfinuanasguauou-
N13U UarIEiuAuSeu (WBGT) veussmelng wazn1snmu
véngmsUsziliumszau i usuouiRlasimsananznssInTg
P3e553uluNYYEd AMYATITNEYANENS INTIMENRELTIAG LeNaNT
Susenavil MUPH 2015.147 svialasenis 142/2558

NAN1SANY

1. TWsunsueusunsUsyfiunmssnuiidnriu Ussneu
#20 1oniuazdunaunisUssliunistudae3sfanse s
(Screening) wagiddang (Observation) AuNINIFIU ISO 8996
fiupeunsUssdiuasau fedl

1.1 Sumounisussiliunissay feisdanses

- AANwAENTYINNUY fNTNNANUNTNLUIVENY,
AIS, MIeanuss, nswedeuln

- Uselusasnmsmnatsyervns wuadu 337 1 fansan
AIUDTIN WINDITNATINUAITNIALEDNATIENTINITININATEY
91NIIUUNAINDITW, BT 2 FersanannauuvioRiangsy
MNNEUUNTBEAINTIUAT AFDNANTEATINITH NGRS
fudanunguanuviofanssy

1.2 Supounisussifiunissay feisdans

- fnsanmsvinay uwlaly 2 dnwae Ae WWudanssy
finutesashuuuiiug vie Wuseunsvouiidiududunou

- dunpdnwarnnsvinen fansantedesd Wy vins,
druweaeneildlunsyhiey, Auninuwesay, A
Tunsvihany, nseenuss, mstadeulm, thmdnduny
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TUsunsuausunsUseliunsyauiielsefiudunsgananuseuluaniuiinenu

- Juitndumeunisvieu wavdunaluusazduneuns
yN9U

- Bonmsedmsinisimatyeng wuindu nsdid 1
dnwarufivseidfiunsatuianssusneg lunsednsinis
WINAIYB1IMTIINUNAILANTIH Tidena1s19sananaleiag
ImaQ%%’alﬁ”tﬁmwﬁmmmmwmzymmwmﬁﬂﬂﬁmwzhu
Tun1919 3NNSLTBULARBIAIEATINITININAIQYDINITAINATS
TannsldeandiauvesfuiRnuvugyihauludnuvazausiieeg
TunTEUIUNITNERVIALAD Lﬁ@lﬁ@ﬂizLﬁuLﬁaﬂﬁhé’mwmiLm
HAEYRIMT AgNADY Fap519i 1

A19197 1 BATINITWINAIYDINITANTUAINTIUANE

BNIINITHINATEY
LRI 215 (W/m?)

gnVaUIvLn 50 Alansy 170%
WUULNNTIU WULD9 wununmdn
0.5 Alansu .
o p = o 100
AIEANALST 2 AlaUnS/A3Lua
3 Alansu .
v < a ) 125
FIBAIUST 1.5 Nhalns/A7lug
FUNTERaNVBINTUIMTN VUNITEU W9
Y1ydn 50 Alansu

o ~ < 250*
ALY 2 Alauns/a3lus
Y19dn 10 Alansu

< a ) 150*
AMULET 1 Alans/gal
anvisasadunse Hand lift
(Wmin100 Alansy) 250*
YUNI9FIUANUET 1 Alatuns/aalug
aNIaUNIe Handlift UuN193IU
(Wutin 800 Alansy) UUNI9SIU 370%
AULE7 1.5 Alawuns/Aalua

* 7n: nAnsIanisidesndiauvesujufauvaeinau
Tudnuwaurur1ee TunseuIunISHanvIAL

n3aif 2 Snvarnuiivsaduldassiuionssusneg T
Farsandruvessrsmeildlunishaudssneutuimislunms
e Tnefiansaniios ﬁmﬁﬂ%umu, AMUNUALUIUDINL,
ANUSIlUN1SYY, NNTeRNUTS Ima@%%’ﬂﬁtﬁmmﬁmﬁﬂ
Funy vietminedesdle ldlunsie Turesaumtiniuives
u TneafildiinnmsiieuiesmsnsInIsuInaIye1TIN
nsinnsldesndiauvesiuiuinuvugyinnuludnuugau

#1199 Tunszuiumsndnvaauy ielviguszdiudnduladionsn
30TINTHINAYDMTIINATNLAGNADIUATIIBTY FIR1919
2

A1999 2 FNTINTITRHINAIYIMITENTUAIUVDIT 19N 8TLY

Tun1svinanu
. . AMURUNLUIVDITY
duv99319ne
wa | Urunang win
Ymindueus - <1 kg >1 kg
fio 1 919* Aade 40 50 60
AN 35-45 | 45-55 55-65
dhoinguew | <1 ke | 1-2kg > 2 kg
flo 2 919 Aade 70 85 95
AN 65-75 | 75-90 90-100
dhoinduans (013 kg| 310kg | > 10ke
W 1 99 Aady 90 110 130
AN <100 | 100 - 120 >120
Yroinduaws (013 kg| 310kg | > 10ke
WAl 2 99 Aady 120 140 160
AN 85-130 | 130 - 150 >150
Yrminguew | < 10 kg | 10-15 kg > 15 kg
. Aade 180 245 335
95790y -
AT <210 |210- 285 >285
(285-385)

* P anArnsiannsldoondiouvesuitinuuasyihny
Tudnwazaur1ee TunszuIunISHaATIALY
2. dnwaizglinsineusy HidnTineusuI 46 Ay
wiadu daunisfnwidiuen@rewndien 26 au (56.5%),
dawnden 16 AU (34.8%), A51TUEUANENS 2 AU (4.3%)
wazduq 2 Au (4.3%) auludums Wnihiieudaenss
Tumsiausefudndn 18 au (33.30%), thAwuindou 16 Au
(29.60%), 819158 U TI0UTE 8 AL (14.80%), i mTifinanu
Uaoadelunsvhaussiuimiina 1 e (1.90%) wazerdndun
3 Aw (5.60%) TeyauszaunisaleusunarinufiRussiliunse
N welasuniseusuuaziinUfUR 91uau 10 Ay (18.50%) LAY
losuniseusuwalireRnuuRduau 7 au (13%) Linelasu
n1soUsHMAERNURUR 91U3U 29 AU (53.7%)
3. wan15UIEEUNTEUVRETITUNITOUTHI I
46 AU WU
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2.1 NANIINAADUAININBULALVAIOUTH Fid15UN1S
ausHIwuunageuAuindteusHligenitneueusy aeedl

LI a

Hud1Ayn19aia A1 Paired samples T-test WAy -12.26 Lag
fifudnfayn19adid Sig.(2-tailed) Winfu 0.00 fisziuAudosiy
95%

2.2 HaN1TUTHEUATTENULUUTIEYARS H1U15UNTT
ousHUszIfiuNsEuanIuMsalil 3 FeFBAnnseslignes
g9gn Ao Joway 91.30 druan1umsalil 1 uas 2 gndfesdesas
41.30 uay 56.52 muddiu wasileussiiudieiduns it
funseusuUszliunszauaaunsaii 1 legndesgean Ae
Yovay 84.78 s9amNANUNNTAIN 3 gndesdesas 71.74 d
anun1salil 2 gnéesiesar 56.52 dmsunnsaunsUssidiy
AEEOU 3 doumanideBannses gniesienas Souay

as o

63.04 uagdtdunn gndesTesas 71.01 AWAAINITINN 3

M13199 3 WaN15UTHEIUNTEUTREIITUNITOUTULUUT Y
yAAa 311U 46 AU (N=46)

nan1sUseiiiuniszay (Geeaz)
darunisal o e
(33 35AAnsas Fdanm
AN81984
+20% agludae | wan¥as | agludae | wanas
Kealhn) A191999 | AN91989 | A1919De | A1
+20% +20% +20% +20%
1
125.06 19 27 39 7
(106 05.150.07) (41.30%) | (58.70%) | (84.78%) | (15.22%)
2
21687 26 20 26 20
(173' 19.260.20) (56.52%) | (43.48%) | (56.52%) | (43.48%)
3
97197 42 q 33 13
(217‘ 57326 36 (91.30%) | (8.70%) | (71.74%) | (28.26%)
71
5 B 63.04 36.96 71.01 28.99
a@nunisal

nan1sUsEIuASTIURIunaLe TN I ¥mithi
anudasaselunsyinussauindn, dndwindey, 919156
fuerdreunde, antfinuvasadelunisiiaussau
Ty warendndun wuin dleusuifiugieiifansewais
daunm nduihmihirnaaeadelumshaussduindndssdi
I¥gndeaundigaiie 3 anunisal wazaniunisaifl 1 nau
wmhiimudasaselunsyiausssuivinuesshasndey
Uszidlulignsinaviniu dledimsevisneadia Perason Chi-Square
Lﬁamaa’ummumﬁhwmmamiﬂisLﬁuiswjm:&fﬁﬁ%ﬂﬁamu

4 Agu wudt wan1sUTEiuveEinsunseuTINg 4 ngu
Talunneneiuyia 3 aoiunisel Am1sen 4

M151991 4 wan1susziiulagdlinTuniseuTILAaENquR TN
17U 46 AU (N=46)

- Nan15Ussiunszeau (n,%) p-value
£l ddrsunns | 3BAanses W ||
= . | 35da| B
G| Ul an |l an lai .
3y ) y ~ | nvas [dunn
doq | Qndes | dae | gnsiag
U, JTIN 8 10 14 q
(n=18) (17.4%)|(21.8%)| (30.4%) | (8.7%)
Undwndou| 6 10 14 2
(n=16) (13.0%)|(21.7%)| (30.4%) | (4.3%)
1 — 0.7350.825
219158077 | 2 6 8 0
utiy (n=8) | (4.3%) |(13.1%)| (17.4%) | (0%)
yeansdug | 3 1 3 1
(n=4) (6.5%) | (2.2%) | (6.5%) | (2.2%)
aU. 3TN 13 5 12 6
(n=18) (28.3%)((10.9%)| (26.1%) |(13.1%)
Tndwneden| 7 9 6 10
(n=16) (15,2%)(19.6%)| (13.0%) |(21.7%)
2 . 4 0.48510.599
21588137 | 3 5 il a4
Uy (n=8) | (6.5%) |(10.9%)| (8.7%) | (8.7%)
ynansdue | 3 1 i 0
(n=4) (6.5%) | (2.2%) | (8.7%) | (0%)
U, JTw 17 1 13 5
(n=18) (37.0%)| (2.2%) | (28.3%) |(10.9%)
Undwandou| 14 2 11 5
(n=16) (30.4%)| (4.4%) | (23.9%) |(10.8%)
3 T 0.952|0.962
sy | 7 1 5 3
audle (n=8) |(15.2%)| (2.2%) | (10.9%) | (6.5%)
ynansdug | 4 0 a 0
(n=4) (8.7%)| (0%) | (8.7%) (0)

v @ o

*syautivdfgyi p-value Uosnin 0.05

2.3 HamsUsEEuNTENULUUNGY 3 anunsaliiliusias
naw dtail anunsal 4 Wingu 1 uazndu 2, anunsald 5 1
nau 3 wavngu 4, anunsalil 6 vngu 5 uaznau 6 wuin
#01UMIEiT 4 ngu 1 uazngu 2 Usst.ﬁulé’?gnﬁaaﬁﬁ%ﬁmﬂsm
uazdang, aaun1sald 5 ngu 3 UszilugnifiesiBdnnses way
nau 4 Uszidugniflesi5dann dauaniunisalil 6 ngu 6 Useidly
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TUsunsuausunsUseliunsyauiielsefiudunsgananuseuluaniuiinenu

gAEIsdung wansdnsusEiiunszumeIsannsauas
Tdunagnaesfesar 50 uavieuay 66.67 AUAWU AR
A15719% 5

M13199 5 KaN1FUTEEILANT2UaE i UM SO UTIIUUNGY
6 NEY 91U 46 AU (N=46)

nejaﬁ‘i darunisal Nan13UsEliuA5EY
5ANNTDY A5dna

1 a v v

2 a v v

3 5 4 X

4 5 X v

5 6 x v

6 6 X X

wasUszfiunszaugnies

v 50 66.67

(Sowaz)

winewn: v eglurieAndnede +20%, aguantisndnsds +20%

24 wan1sUssdiuanuansatunsUURUsTEuNsEaI
Y9N TIUINET NI 7 AU TUENINNNSTIINUDS R EnU
UsznouRanisuasnssuunmsHaniisnsty s1uau 5 daunisal
wudtinerteudfeusuiiunszaumedsaanseanasdanagn
Fosamun Lﬁauﬁ’umﬁwﬁaﬁﬂszLﬁuimﬂﬁiﬁa FILanIn1519T 6

M15197 6 NANNFUTEIUNTLIUYBINDNTIDULTY I1UIU 7 AU
(n=7)

NaN1TUTZLUNITEY

AuR danunisal . .
5Aansas  35dunm
1 O UANTUUMIYLASEIENST 4 4
2 uusTInIawmlddananasin v v
3 nuussnaemlddmanadin v v
4 uAawennanld v 4
5 ueAakennants v v
6  uyidulua 4 4
7 UAIUANIATOIOUTUNY 4 4
d‘ a 12
wasUssidun1ssnugnios
100 100

(3pzay)

ayUuazaniusignan1sinen
INHANITNAFBUAIININUT JLd1SUn1ToUTUTIULUY
nageunateusHlinzuuugINIInousuINag1 it A Ay
afd uavmsnedl 3 agulii fiirfunseusudseifiuaszay
meIsdunngneiesieyar 71.01 mmiﬁ%ﬁ’mﬂsmﬁgﬂﬁaﬁaa
a¥ 63.04 ADANFDINILLINAYDY 1SO 8996 (1SO, 2004) 52y
JinmsUsefiunssanuineisinnsendesentsseiuinnann
41 Tagaanunisaifl 3 fidh3unseusuussidiuseidanses
gnésnniiga eaainanszanudeudtstaay Ao Agiees
é’mﬁmiLmmmz:ymmiﬁ'aam%’ulﬁﬁ’mﬁmmmuﬂmﬂ (B9
AMIRINAIEYBMTIENIN 200-350 Alawaaed/d2lue) luvas
fianunnsaifi 1 Hiinsun1seusuUsEiiuNsEUneIsAnNTas
ﬁmmnﬁqm 9191 {l0 N9 IN AN BRI TN TR INA YOS T
gousUldAUAEIUTTINAINATENINUU kALY
nans vhlvsnaulafananldine WeRinnsananisuszdiu
Fuunaunguendn wuin nguidmihinuUaoadeluns
yauseduTudn Ussduldgniesnniignis 3 aniunisal
wiiilefasannansinszsivneadfiene Perason Chi-Square
wudidrfuniseusulunsiaznguedw dmdannnlaiuns
ausulneIdy Usadiulgldumnsineiuite 3 @nuntsel uanein
Hadvauyanaduiiuguausluusazendn lddinatunis
Userliunnszanu
MnransUsziiunmszulunsasnguiilésuaniunise
ATYIULANAIITU WUIINITUIZEUNTITZIUAIBTTAILAA
gnAesieLay 66.67 :mﬂﬂdﬁ%ﬁmmaﬁgﬂﬁaﬁaﬂaz 50
dlohnsziinanisussfiunissanudeisdanseaayisdauns
Tuwsagnguuszifiuazuszneulumedmihfimadasnde
Tunsvhausedvindn Fadug@ifiannuiiuendaounsies
Huszaunisailunisuszdiuniszau aunsalimuuziilay
uanwasudszaunisalnelungy o1atelviudaznguaninse
UsziunMIsnumeTsaunmgneies LasaenndeIHaNSNAaeY
AMLENsalunsUfuAUsEEiuNsEluanInnI 59 uese
YOUNDTFIOUNTY T1UU 7 A Tu 5 @anrunisal wuanUszidy
”Lé’gﬂéfaqﬁy’wm LﬁaLﬁEJUﬁuﬁﬁﬁwqﬁaﬁﬂizLﬁuImaﬁﬁﬂ usiile
HsaNansUsEEIUNTEULUUNguSIgnaasleenIHANTS
Usziiuuuusieyana tesananiunisalfililunsazngy
Usgifluuansnsanaanunisililumsuuuneyana uazas
SnsnsIRa1yemnsTiseusuldauAeaUsyaAenans
SEIeaUIkaruUIunans ilsuiuesmilausediu
AMIENUMETEAANTORANAN dITsdunngnaegnaes 4
Tu 6 uaziiledimseivszaunsallunsussdiunissauvead

winewn: v eglutieindnsds +20%, aguandiemdnide £20%  wihiimuvaeadilunisiausssuindnusdasngy wuin
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wirfiaulaensslunisviisuseduivdniiduaundnly
nguil 6 lifiuszaunsaflunsussidiuniszan enalianunse
T uuziiFosnsuseifiumszamnnaundnlungsls Feviili
naudl 6 Ussiliuineisdnnsosuayisdang

msAnwiuandldifiuinlsunsuousumsysediunnsey
1 Pusvansnanazmngan aunsaldduiuimslunsdneusy
Uszilunszanu mndiessusuypradudshifimnniiuedieun
ffom warlifiuszaunisallumsdsediunissau uenaniinas
Fenanunisaifiegafidniau wazuainvais Lﬁ@iﬁ;ﬁwﬁ'ﬁumi
pusHnlaladng

LaNEN381989

1. Yunil Wuguseans. gumanieeamnssy nagns
Ussidiu muRuiardnnig. faiedsdl 1 ngamme : wasi ns
Wm twsa Iiie; 2557.

2. #11n52U1AINeT NTUATUANLIA NTENTIETITUEY.
enunMaiisy i ueineIUssSdUniti a6 atuil
16 [Buwmesiiin]. [hduile 17 nuatius 25591 ihdald

9n:http://203.157.15.4/wesr/file/y58/H58162015-04-
192015-04-25.pdf

3. nesduasNguA LAz T Ta T UNTULIVENINS
un. (2552) affensihseideaiuuaznmsusunenuianisidu
Ureilosananudoun. ud.y.

4. UsznensuaiainisuazAunsednsany (Ses ndn
NaERLIuNIITI9TR wardezianznsyhawieiu
SEAUANUSOULENEINS Wialdue ngluaniu Useneudanis
Srez81 wazUsznnAanisiigesiidunis we. 2550, nsu
ATaRNITULAZANATE TN

5. NNIENTNAMUANINTFINIUNITUTIITLAENS
Iansauanulasnie 81319uty wazannwInaeNlung
Monuisiuaudeu uawEinuandss w.a.2549 15N
LI99U

6. International Organization for Standardization.
ISO/FDIS 8996:2004 (E): Determination of metabolic rate.
2004.
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Abstract
This survey study aimed to determine the potential health risk on exposure to occupational hazards and chemical
exposure among workers in a jasmine’s agricultural area, Sila Sub-district, Khon Kaen, Thailand. Data were collected by an
interview, observations and personal air samplings. Farmers almost used Methomyl and Carbendazim to control the pests
in the jasmine field. Three types of work-related jasmine’s field were pesticide sprayers, jasmine collectors and garlands

made farmers. The qualitative and quantitative health risk assessment on exposure to occupational hazards were performed
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by considering of working procedures and types of hazards. Risk characterization identified that farmers had the highest
risk of pesticide exposure through skin contact, followed by inhalation exposure. Both jasmine collectors and farmers who
made garlands had the highest risk of awkward postures and repetitive works, followed by pesticide exposure through skin
contact and inhalation. The maximum concentration of Methomyl in the breathing zone of workers (n=24) was 1.12 mg/
m’ (range 0-1.12 mg/m?), however, Carbendazim was not found. Comparison to the standard regulation on the ambient
concentration of Methomyl, i.e. TLV-TWA of 2.5 mg/m® (ACGIH and NIOSH), the results of this study did not exceed the
regulation. The estimation of inhalation exposure to methomyl among workers was 0.08 mg/kg-day which is higher than
an acceptable daily intake (0.025 mg/kg-day). The result of hazard quotient (HQ=3.24) indicated the potential health risk
of jasmine farmers to the long term exposure to Methomyl. Therefore, farmers involved the jasmine agriculture should
be aware of occupational hazards, particularly using the pesticide by better protection, continuous monitoring, and

occupational health surveillance for safe working and living.

Keywords : PESTICIDE/ INHALATION EXPOSURE/ CARBENDAZIM/ METHOMYL
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Abstract

This cross-sectional study aimed to study currently safety climate and examining relationship between safety
climate and individual factors such as gender, age, employment duration, job position, and employment nature among
employees in the Hydro Power Plant. A total number of 336 employees were recruited in this research. Safety climate
survey develop by Health and Safety Executive (HSE) was used as a questionnaire-based tool to measure safety climate of
the organization and obtain information on individual factors that might be associated with the safety climate. The results
revealed that safety climate of the Hydro Power Plant was good. The average scores of all nine safety climate dimensions
were greater than five. The average score of Personal Priorities and Need for Safety was highest and accounted for 7.96 out
of 10 whereas the average score of Safety Rules and Procedures was the lowest and accounted for 5.62. The results also
illustrated that job position and employment nature were statistically significantly associated with those seven safety climate
dimensions at confident level of 0.05 (p-value < 0.05) whereas age was statistically significantly associated with three safety
climate dimensions only at confident level of 0.05 (p-value < 0.05). This research was carried out for specific period of time.
Therefore, it is strongly recommended that safety climate of the organization should be re-examined where any safety

contexts or improvements have been changed in order to make specific and appropriate measures to that situations.

Keywords: Safety Climate
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£ v & v v o a & v

ANEAIZNITIN LUUGNINANULT 911U 191 AU AnLUUTREaY
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LI
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AN 113 33.63
218
18-20 1 7 2.08
21-30 92 27.38
31-407 73 21.73
41-50 71 21.13
51-601 93 27.68
218M15919U
Hounin 1Y 12 3.57
1-59 110 32.74
6-10 Y 59 17.56
11171 10 ¥ 155 46.13
AU
UIMNTTEAUES 2 0.60
(596U 11 Fulv)
UINMTIZAUNAY 36 10.71
(361U 8-10)
NN 100 29.76
(5¥AU 3-7)
NN Y19 LAY 7 2.08
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2. WaAzLLURAUTINIAR LA ARRY

NANAIDE NLARIHARLLUUUTTEINIARUANNUADALY
uandliuItussemamuALUaende lusunsiranuddny
WArANABINTAUAINUARASBYBIUAAEYAAS (Personal
Priorities and Need for Safety) ﬁﬂsLLuuLaﬁaqqqm Andu 7.96
AzLUY a1nudnauiAe Tua1uAusuRnTeuTeIl1BUINIS
(Management Commitment) Anidu 7.80 AzuL wasdudiil
AzuuLRAER AN 5.62 Aziuu Fo sunguazszfeuUFuR
puaulaense (Safety Rules and Procedures) Fap5797 2
waziethuanzuuundsussemasuanuUasade 9 ly
wusHaluguunuiiisn1s 9N UieEnIugusTeINIAAINY
Uaenfeiiagiiuvesesdns lnonanzuuuiedeiioglusesdu 1.00-
5.00 Azuud vanede agluinaminasusulse sedu 5.01-8.00
Aziul vianefie egluinaueid sedu 8.01-10.00 AzLuL viangd
ogluinaifunn danmd 1

= = v o
M990 2 AZLUULRAYUTTEINIANTUAIUUADANY

Safety Climate Average SD
Management commitment 7.80 0.81
Communication 7.22 0.81
Priority of Safety 7.78 0.69
Safety Rules and Procedures 5.62 1.94
Supportive Environment 7.39 0.82
Involvement 7.14 0.89
Personal Priorities and Need for Safety 7.96 0.67
Personal Appreciation of Risk 6.98 1.08
Work Environment 6.97 1.02

Employee: Sampling 336 persons

d' ¥ s [ a
AN 1 AZHUUUITEINIAATUANNUAIANSLEAIUULANUYL
1515

3. puduiusseninaadedidnwm
PNWANITABULUUEDUANUTIIINIARUANLUaeABlY
11371910 FuUssansanduius wuuiiosdu (Pearson’s
Correlation Coefficient) Qnﬁmﬂ%’%mawﬁﬁaﬂmﬁmmm
duusngluvesladeseninune a1y 91919y duvie
U LATANHALNNTINGY HANTIATIERNUI Tadusins
Nunazdnvauznsinuiufulsdassiifianundiendaiu
10 nnsnegeulagld Correlation technique TnedtAsziin

Correlation sywinsudsdassyniduazdadlaifinnudusius
fues (Multiplecolinerity) nanduussansanduiusifiesdu ()
fAm1nnI1 0.8 waneiia Multicolinearity wagTolerance
YoefnUsdaseiianlasuin As dadlng 0 wangindl
Multicolinearity 9109151971 3 Fumtasn winaudayandng
fee (X14) wazdnuaizn1sdneny Adunthoudyydafivey
(x22) ArduusyavSanduiudiiesdu () 3 1.000 Wisuiaiiou
Fudsiientu Weandymnisinseiddeu JeldFuys
sty g Model

A1919% 3 Correlation between factors (n = 336)

X11  X12 X13 X14 x21 x22
X11 Pearson 1
Correlation
Sig. (2-tailed)
X12 Pearson -.027 1
Correlation 620
Sig. (2-tailed)
X13 Pearson -.050 -.225%* 1
Correlation 357 .000
Sig. (2-tailed)
X14 Pearson -011 -051 -.095 1
Correlation  .837  .356 .082
Sig. (2-tailed)
X15 Pearson -.089 -398** -T747* - 167**
Correlation  .104  .000 .000 .002
Sig. (2-tailed)
x21 Pearson 093 .415%*  780** -.122* 1
Correlation ~ .090  .000 .000 .026
Sig. (2-tailed)
x22 Pearson -011 -051 -095 1.000** -.122* 1
Correlation  .837  .356 .082 .000 .026
Sig. (2-tailed)
x23 Pearson -089 -398** -747** -167** -958%* -167**
Correlation  .104  .000 .000 .002 .000  .002

Sig. (2-tailed)

** Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

X11 HNg0a fUmiay UImssesiugs (seau 11 Fuld)
X12 1889 ALY USIIT2AUnans (S¥aAU 8-10)
X13 RUIERT AURUSIY WA (52U 3-7)

X14 MU0 AU NINUFYQIIRLAY
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X15 visngfia Ay gnanednamsn

x21 MU1809 ANWLAITIINIU NENY

X22 MDY ANWATAIIINU NN NLAY
x23 Mngfie ANWUEN13INTU gNINTIUNIN

4. amuduiusseniatadeiifnuduussenniadiuainy
Uaoadelagnsiaszvionneenvgu

4.1 1WA 818 819159191 AN UavanYMEIS
e Liflnrnuduiugfuussenmaduanuuaends e
2 g1 laun AuSuRnveuvesd1ausnis (Management
Commitment) wagnsliaudIRyauaNUasnse (Priority
of Safety) fiszsuiudfay 0.05 (p-value = 0.655)

4.2 MUNULaYaN YAy A58 Banauduiusiu
ussenAsunnaUaendy o 7 @1 ldun asdoens
(Communication) nguagszideuufuanmuanulasnsie (Safety
Rules and Procedures) n15afuayun1asiudaningd o
(Supportive Environment) n15dld@usau (Involvement) A5l
ANUAIAYUAEAIIUABINITAIUAINUABAABYBIUA AT YAAR
(Personal Priorities and Need for Safety) mi%‘uiﬂ’mu?im‘um
usiazyAma (Personal Appreciation of Risk) WAZANINLINADY
Tunsv197u (Work Environment) fisestutiudday 0.05 (p-value
< 0.05)

4.3 91y AAuduiusiu usssINIAGILAINUABASY
sravun 3 ¢ ¥ud nsdeans (Communication) nsatfuayy
neFuAaInden (Supportive Environment) warn1siuiaI
Lgﬂﬂ%aﬂLLﬁiazqﬂﬂa (Personal Appreciation of Risk) fiszéiu

o o w

wyangy 0.05 (p-value < 0.05)

anus8Na
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uiiusssEiunsfesmsliinisuAluulge

2. winandifiengtisedamudniudieusseinasuemiy
vaende Tufunisdeans wazmssuimnudssesusazyana
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suenlundn wagn1ssuipnudssweminauniengesidle
a % = -dl' a o I3 1] v Y (8)
Wiguiunsanwau nunansivedululudnwaeasaiudny

3. Ussennasuanulasnsevesesansilululudieng
werduluwsagminesu wasdiaazuuuadsludiunguas
seioulfjuRnunulasnasi (Safety Rules and Procedures)
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o

AianvesARienniieny tnelenauws 5.08-5.97 Azkuy

'
=

Feliiuinluduiaslasunisfiansavsuusaduduusn

TuSasaudaansis®

GELY

miﬁﬂmﬁﬂumﬁﬂmLLU‘tJmWGTmmN (Cross-sectional
study) AnwnaInsuusegnanmun 336 au luwdnawlsdldh
wauhuwimis g uuuasuauussenaguauUaen s
983 Health and Safety Executive (HSE) ilua3osiiolunsinu
Wietausseiniasuauasndy Han1SANYINUIIUSTEINA
6’{’1ummﬂaaﬂﬁamaﬂiqlw%wé’amwfﬂLm'wﬁaagﬂummeﬁﬁ
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Priorities and Need for Safety) ﬁﬂmmum?{aqﬂqm Andu 7.96
AZLUL NAZULULGL 10 Azuul Fufiiiazuuuiedeiian fe
aunguazssidsuluRniuaulasnsde (Safety Rules and
Procedures) 5.62 Azgiuy Jaduina 818 819115911910 fumni
U waEdnEMEN15919Y lTANUFIRUSAUUTIEINIARIY
ANUUaEANe 2 a1u LA AuanuSuRnYauTesnguSIng
(Management Commitment) wagsun15 AL AgAUAIIL

Uaeaste (Priority of Safety) fisssutiudnday 0.05 (p-value =
0.655) AMUNUIULALANYAENITINY TANNFURUSAU
UssEned Ay avae 7§y sndudiuaudu
AR UUBIRNEUIIS (Management Commitment) Waga1ung
Teuddsuanulaense (Priority of Safety) fiszsiuty
#1765y 0.05 (p-value < 0.05) 81g HANUFURUSTU UTTEINA
Fupnudasnde o 3 fufisesiutiaddy 0.05 (pvalue
< 0.05) uarilfeiauanuy il

1. mstupdeunuiuaulasasielussdng fosed
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DUST EXPOSURE AND LUNG FUNCTION AMONG WORKERS OF A RICE MILL
IN KAMPHAENG PHET PROVINCE

wayasna gauln', Ariney sutyans”

Benjamas Sukhantho', Tadpong Tantipanjaporn”
'wangaTInermansUngn a1v1e1dieundeuaranuuaeniy UnINeIaULSAIS
Zannentewduazanulasndy AugaIsITNEUANENT
WIMeNSeuLTeas Jamdniivadlan

*Corresponding author: t.tadpong@gmail.com

uNAnge

nsAnuiiifnguszasdifeAnwnsdudaduuaraussonmuanveminnululssdduimilsosfminsunanes
Wususindeyaannguitesisdiuiu 42 au Ussnoudae 3 di ldun 1) msUssiliunmsdudadusiuuwasuvnainiuussennie
msvhau Ingldgagunsalifiudaegnseniauuufndiyananiniinisuinsgiu NIOSH method number 0500 uag 0600 anud1Ay
2) nMsnTRaussanlenlagisalulsunsd (Spirometry) uaw 3) n1siusiusandeyaduyarauazdoyanmsinnulaglduvuasuny
NaMsAn® nud1 ngusedlvaJumeme (Fevar 64.3) Torgdeintu 33.5 + 9.39 U Ussaumsalvinundewinfu 8.16
+ 528 T Anedsvosnmsduiaduinuazurunninaaenszenain1sinny 8 dalusweanguiegiaviniu 032 + 0.19 uag 0.09
+0.05 mg/m’ MUAIRU HaN13ATIRANTIANINUBA WU naudegliaussanmlenRnUnd Seuar 40.5 waupAnUnALuUSn
nsvenei ($evay 100) nan1FiasgiAudLRLS wud 91y msdudadusiy waskurwadndanuduiusivaussanimden
agnafitdAnsadfiisesuanudesiufosas 95 (p-value = 0.046, 0.031 wag 0.031 AUFU) nan1sANYRARIITLIAIY
wmsnslunsannisduifadu e desfunisideuaumssaninonvomiinnululssddn

Addgy : duvuean / dusiu / aussaninden / 1seddm

Abstract

The objective of this study was to determine dust exposure and lung function among rice mill workers in Kamphaeng
Phet Province. Data collected form 42 workers. Collected data were divided into 3 parts: 1) Total dust and respirable dust
exposure were collected in breathing zone of participants via personal sampling technique for a full period of work
according to the NIOSH manual of analytical method number 0500 and 0600 respectively; 2) Lung function of workers
were tested by spirometry method; and 3) The data collection was performed using questionnaires regarding personal
characteristics and working characteristics. The results showed that the most of workers were male (64.3%) and their
average age was 33.5 + 9.39 years. Their working experience was 8.16 + 5.28 years. The 8 hour time weighted average of
total dust and respirable dust exposure of workers were 0.32 + 0.19 and 0.09 + 0.05 mg/m’ respectively. Besides there
were 40.5% of workers indicate that lung function were abnormal results, all of their abnormal results were restrictive
pattern. This study found that 3 factors were associated with lung function at 95% confidence interval level i.e. age, total
dust and respirable dust exposure (p-value = 0.046, 0.031 and 0.031 respectively). The result showed that measures to

control the dust exposure should be performed in order to prevent employee’s lung deterioration in the rice mills.

Keywords : Total dust / Respirable dust / Lung function / Rice mill
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1. umin
Yagdudnduiivddyseirsugionas Tausssuves
Uspnalne Tsdluvssmalvefistnauiman 38,619 Tst 1oy
meangfuoonidsanile aawmielidnnulsdunign Andu
Sovay 74.98 wareway 12.95 MUAWU RRAIMNTINT1IVEN
UszinealngUsenaumenisnand1a gnanmnssuudsgudnn uae
qmaﬂwﬂiimﬁaLﬁawﬂ%wémﬁmeﬁmmmmigﬂ nIzvIuNlTgy
goslssdtrlulsemelvnedningldiedesdnsnalunsddn 3
’meiazﬁjzumuﬁﬂLfJué’aq:ﬁmumumuqmmiv‘hmwaqm%ﬁm
nalivhanuldegadiussnsain 3nns5msndeyanguims
wagniinnuldssydsdymilfnannssuaunsuda fo fuly
U35E1INANSYNLIINNTEUIUNSUUSTU. Tnuldiudim
T5901u Fsanansadaasioanssanmusnvasnuauiilonuy
G’Taaé’mﬁa@u%ﬂﬂ otsrellaanaenszarnaInITineu (1)
Auedululssdtnifiasduniduaransoiunis 1wu
Husrdnn duiu e uuailSe waseulanendu (Endotoxin)
Hudu (2 iflefiasanmuvuiaiagnsazauyesssuunaAy
miela uanansautseenidu 3 vila 1éun 1) duilanssamele
UL (inhalable dust) 2) fuftrumafiumeladiusunazidn
wavaniimadumeladiunans (Thoracic particulate mater)
uae 3) duvtnadnidlugsususanuasgias (Respirable dust)
(3) Tnsnsfinwadadasshnsfinw 1) Ausau (Total dust) 1¥u
Aurunelygfifidusiugudnans saust 100 lueseuas uag 2)
durunaidn (Respirable dust) Wuduiifidurinugusnanatous
10 luaseuasn Wuiuiidussesessuumaiumeladidas
(@) mafnwilsiumuiUTinueuduturesiusmuInge
wdAenuazuIinussy fatadewintu 10.02 + 3.24 uag
17.70 + 2.89 mg/m’ muasu Anududureaduuiadnnii
10 lupsou vinaAMdNIUAeNLAYUTINUTIYN Taade
WU 2.05 + 1.31 uag 1.83 + 1.13 mg/m’ muaau (5) lneay
funsituiinshouiianududuresunusesduruadnniy
10 lumsou Lﬁummsﬁmmgm%&ﬁ'ﬁ Occupational Safety and
Health Administration (OSHA) fviual3fl 15 uwae 5 me/m? aul
a9 (6) wae American Conference of Governmental Industrial
Hygienist (ACGIH) fviuali7l 10 wae 3 me/m? muansu (7) e
AuSUFLRaR uAInaAzansanelAnHansEN U oguAIW
Ivaneszuu wu ssuumaiunele ssuumlalasviaoniden
FEUUNSUBATY UayssUURmil uaﬂmﬂﬁrﬁgummmlﬁﬂﬁuﬁm
AmnudssessasenAzdudengasiluaues silisna
truagdnsmesiglsassuumaiumela wazszuuilanag
vaondenifindy Tnesmmdinanasniutunuyiinannudy
Furearuluenia (8) SnuilenisAnwimuinyuaruiinig

duitusiBsauiuAdndausynined FEV /FVC ageiidudndry
n3adiA (9) tuuansliiiuieduaninsodmalnonssoaussanin
Uan vnlsFuiuiifimnuidudugeanssanmuenazanas finne
madumelagatuiesinidedevenasinnissniaudoss
wazAndusiciiafiven ornedsudnesnliagan amudangu
vowendelunsedadunniiuludndennaudd (10)

Mnitsuainarandu sednenmenudusuanedise
usavesu uaglaslawizegadalssddainssuiunsiney
awsaneliAnduluusssimanisyihauludSunasin {3383
firuanlafiasAnwinsdudaduuasanssoninlenvesauiy
Tulsedtn leazviouluiiufisdunsionazilugnisiivua
wwniliinisdestunsdudadu nsvinuesg1avasnsds wazi
lugguamiiAveswiinau

2. 3nIAiiun1IdY

sUnsAnwedsiifunisfinsidmssannuuumadinung
(Cross-sectional descriptive study)

2.1 Uszvnsuaznguiiagng

Uszans fe fufdRenlulssanddnuiamdsluimie
fumanes Swauiedu 48 au dvlddayasinnisveniiu
sy wunnaunnlsny dufiunsifiusivsindeya
NNNguUsERINSTRIUNMTisAndennguiog1adnsuns
W S 42 au Andudeses 87.5 vesinudsznsian
Taefinausidaidonnduiiogns fo Wundnauivhaudsed
o lseddienan Suszaunisalnsvinulidesndt 1 U engsening
20-50 U lsidulsauszddnneafuszuumadumela 1o Tsa
veudia Tsagiiu waztailse uazlidugidfeullumsnse
aussannUaameddalulswansd liun 1) oanisledudon 2)
amzauiluteaderfulen 3) svuuvaemdeavierilavinny
lsdnaft TuA ewdladings amsdundrenannduderils
melurag 3 ieuiiiiuin uazamzduidengaiilunaonidon
unaden @) dudeaundlt 5) Wislésumsridam wu kidnaen
Fenszan makdarasenviiedeiios 6) Anitesruumaiiumela
U vin Salsaven 7) ardiagss uas 8) fifioniseauld viie
911U mudernunvesauANgsYTwissEmelng (11)

2.2 \nseslafldlunsade

inesflefldlunsideuseneude 3 dw leun 1) ns
Usziliumsdudarusiu (Total dust) waziuvunaiin (Respirable
dust) luussenANIsmu 2) MINTINENTTONIMUen wag 3)
msiunuTiudeyadiuuanauardeyansvinnu neseazden
ol

2.2.1 mauwazdnsziinegedusauazduaunnan
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MsnukazlATiignUsINaduTIILazuILIAAN
9198991435n151105571 NIOSH Manual of Analytical Method
number 0500 (12) kag 0600 AMUANU (13) sudlumsiiudaege
duseyagunsaliiudegauuiafyanaissfumelaves
Wiinaw (Breathing zone) laeiAufieg1as uiIu 1 flegase
\lowaenszozinan 8 Hlusnnsvien (Single sample for full
period) Tifunousl

1) thnsgansnseswiaindliianaslsd (PVO) fiflaun
WusAudnang 37 fadwns uazuuag (Pore size) vuA
5 1u1ﬂimeiLSﬁwIa@‘mmms’??u (Uszana 24 $3la9)

2) aamﬁauﬁmammmﬂ (Air sampling pump) feLA3as
Tadnsnisiuaeinia aedusiulddnsinisgaeiniaussuiu
150 fiaddnsdownd dmsuduruiadnlddnsinisgaeinie
Uszanal 250 Haadnssauni

3) %’aﬁmﬁfﬂmzm‘wniaqﬁmumﬁ@mmm%uﬁwm'%lm
Fadwnin 5 sumis Tufimbuiinnszaunsesrowiiusedn
Mnuhudusesnszaunsedldadunsein 3 nounIeiy
Outlet WAIINNTEAWNTOIINUURNUTOINTZATBNTOY TnRaU
nseslyiuiiy uazdngn s iduliuvy Areaniindunses
Wleszymnelavuendunses

4) YnTesnuadd (Blank) $1uau 2 Fegasenisiiunis
Wi lngldnsyaunsesannassieaiuiuieds lnesuiuns
Wudeafuiegnandsents sadnisuiuiisuanugnies
s fldn vssyldndeunudiegne wiliifinisgaeinieeiiu
NTLATYNTOY

5) sudumsdensoyngunsaidmiunaiiuiies ey
IOty Imaisi’fmstmLs?iawiaﬁwfmﬁmammmmawé’umaaﬁiﬁ
nszaunses dvduduruiadnasliaesudeudondunses
Usgnaufiulaleau (Cyclone) wiinozgiity Inaiiudiogadusau
WAL UTLIALANARDATEELANI TN 8 Faluan1svinenu
TneAnyngunsalifiusedisinmyanaisziumelavesniinam

6) thiegfiiuiasaseuiesuaziuasd (Blank) i
Tagaarudu e 24 Hluahfudewfviesh

7) ﬁﬂﬂsmwmaﬁﬁmumi@mmm%ulﬂ%ﬁwﬁfﬂﬂiww
nseandsnIsiiuimegwazAamusianududuly

2.2.2 nsesrvaussanmdenlaeisalulsiunsey
(Spirometry) sheia3esalilsilimes (Spirometer) §u DATOSPOR
120 C vanelaueded 118-J416 runisaaunfisulneusemums
viladlofuil 14 Aueieu 2558 {ATerduddniuniingae
aussanmUondienuies Fideldniunisiseuisnisnsae
aussaninlennqeisalilsiwnnidluiviendaseans
(Occupational Medicine) uagraunsiusiusiudoya §3dele

iisunseunBnsesvaussnnenlaeiimiiigideivsy
ndrinnuilestumunilsad o Tmiafivalandneds
nsavanaussanmUenldsalUlsamddinomn 4 funou

1) MIwTeugTunIsnsIa Ao Tvaniassemsiielng
agnetion 2 4lus lisendidanisetnaes 30 wiidounsan
WATTEAY1VE1ENERNAY

2) a%‘uwLLaan%miﬁmiLﬂwﬁgﬂﬁaqﬁaaﬂwﬁ&ﬁamiq
meladufuil on mouthpiece wd il uavusafinfiaunun
ﬂiz:ﬁu'hﬂm%%lﬁi{%fumim’mv‘iﬁ?ﬂmmﬁu 8 a%a

3) dUAARBNNIINAIUVANNTVBIENIANGTLIYTUNA
Uszinalneiielildnsmfiauysalfigndwiunsiasgs
gussaniwdan (11)

4) MIWUAKAAIANTTONMNUDARULLINIINTLUANATDS
aunugsYtuvUsedalng auisanenanuiaUnfives
spirometry aanlfidu 3 wuu i (1) AuAnUnAuuUgaiy
(Obstructive abnormality) agil FEV, uay FEV /FVC% anas (2)
ANMURAUNFALUUTIANNITY8T862 (Restrictive abnormality)
zivsnInsueslonanas waonsn1sivaaumislaoenunf
Farfue

v
=~

VU e

1FEV uay FVC azanausein FEV /FVC% awUn@vFeLiiy
(3) AuRAUNRALUUNEL (Mixed abnormality) AoAa
ﬁmﬂﬂaﬁﬁﬁy’ﬂm’mﬂmﬂﬂaLLUUQWﬁzu (Obstructive abnormality)
wazANURAUNALUUINIAANISUEI8A7 (Restrictive abnormality)
ogfaniuie 2 uuu (1)

2.2.3 wuugauny

wuugeunuUsEnaume 2 du laun Jayadiuyana
(el 81y NIFUYYS uaziuiiagang) wazdoyan1svineuy
(szaumsaivhau Mufivhaou wasnisldgunsaitiostumadu
mela)

2.3 manusausmdayadiuyanauasdoyansingy

Wususindeyasgnitnfeudumeu-5uiau w.e. 2559
lngsiusindeyadiuyanauwazdoyanisinnulagiuuasunis
LLaminamiamwﬂammﬂmjuéffgaéwﬂ”’wm (n=42) M3fiu
feguariinTsilnnaiunuuasiuadnanngudeg1e
paenTEELIaIN TN 8 Halis (n=21) lasimunnguid
fnwaznsduNamloudu (Similar Exposure Group-SEG) 270
ﬁ?ua]zﬁflmiejmﬁ’sashﬁaaas 30 vedusiay SEG ieidusuny
voensiududanes SEG Hu Tnemsduarldudnnisvesendn
sunsfolazanuvasafelasinnsanaingifanudesueanis
dutfanniigeliduduny Wefinnsannsda SEG lagSnns
Funamuuwunnsyinny dnvazau wasdeduides uudls 8
ngu oA nawdl 1 wiinaudusadiuou 4 au nguit 2 wiinau
ATIRABUANNING 19U 1 AU nguil 3 nfnensiheuazenn
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nsduriaduuazanssonmlenvesmiinaululsdinuimilve s inmunanas

$1ua 14 eu nguil 4 wiinauddnvndwau 7 eu nguil 5
wifnauddndednnu 7 au nguit 6 niinaudeindium 2 au
naudl 7 wiinanueudmdiuou 5 au waznguil 8 wiinaudey
U15997U3U 2 AU

2.4 nM3essideyan1eadn

foyartsmunldnsrnaeuarugnieadiotluiinseins
addlagldlusunsudnsagy wasnssaundayanieg laglden
mud Yevar Auede wazdrudsuuuiasgIu uariase
Auduiusuestladenie wazaussanndsalagltananlsiues
(Fisher’s Exact Test) wazaffiandwiius (correlation coefficient)
fuasziuteddai 0.05

2.5 938555UNITe luayue

miﬁﬂmﬁwwmsﬁmmwLLazayﬁamﬂﬂmzﬂiimmi
W53 TIdelungud sinerdousmsiavi lenansiuses
wanglay CAO. No. 290/2016 IRB No .257/59 {3delalvingu
moegrasunluenastuseuluatsdnvaldnys mnadasle
W13lAsINTIY

3. HANIANYN
3.1 dayanluuasdeyanisvinau
nauiegdnlvgidumane (Gevay 56.3) Torgiade
Wiy 33.50 = 9.39 U fluiifasenefidnadewinifiu 1.64 + 0.16
3 dulnglalguyns Govar 59.5) fuszaunsalvinanuiede
winiu 8.16 + 5.28 U vl 8 swwmls dnlvgufumauly
suvusihanuazen (Sevay 33.3) uwavnaudiegediulngl
THgunsaliestumaiumeladiuyana (Fosa 95.2) (319 1)
3.2 dayanisduiaciu
Aindgvesnsduiiadusuvoinguioguilaiadeinty
0.3218 + 0.1868 mg/m’ Inenauilduiariusangegn 3 Suduusn
IuA niinnuianuazeindiedewiniu 06605 + 0.3211
mg/m’ wﬁfmm%'amﬂ’]qaﬁﬂ'ﬁLﬁﬁ&Lﬂnﬁﬁu 0.4577 mg/m’
warntineudtneniidedowintu 04243 + 0.1293 me/m’
RHGRIT

o '

QUAIBY

q

ALadsveINTduRAd uTLIALEND S RGRIDEH

Huruinana

9 Y

Winfu 0.0875 + 0.0525 mg/m* nenguiidusia 5q0
3 dufuusn liun winaueudnunisiedeniiu 01628 +
0.0734 mg/m*wifnaugonthgsdianedeiiiu 0.01326 mg/m’
wiinunIaunniiiALeasYnAU 0.1205 me/m’ muddy
(51471 2)
3.3 dayaaussan nuanvaengunlagig
HaN13ATIRaNsIaNMUensedlulslnes wuldl ngu

fregnadiaussanmuanun@siuiu 25 au (Seuay 59.5) wavdl

aussanmusaRaUn@auau 17 au (Seeag 40.5) AUSUIRYed
arnafimeleseneginiuarusadufinnnismeladdud
(FVC) annniusainnuiesay 80 wesamensal (Sovay 64.3)
fianUsunnsemefianunsadusenludunfiusnvesnismelean
asmeladusiud (FEV) UINNIMseINAUSesay 80 YasAn

w1

ANdRAILTEMIN9USUINTVRIDNNAN

2

m EJI‘\]E]E]ﬂE]EJINL%’J AL IILAUN

o
o

wensed (Sewaz 78.6) ua
Pnmsmeladuduiiseusunns
amafianansatueenlBunfiusnuesmsmelaannismeladn
Wi (FEV /FVO) snnndnvisewiiuiesas 70 vesrmensal
(§pwaz 100.0) (ma’m‘ﬁ' 3) dlowlanansreaussanmiaanuin
ﬂeja,whaEJ'NﬁﬁamiameamﬁmUﬂW”’ﬂ 17 Ay Saruaduuuy

o

ANSVEEE (Restrictive) (1151991 4)

A15199 1 Tayavialuuardoyan1svinauvengusiiet1d (n=42)

doua NEUA29E19 (n=42)
’ M Seway
LN
418 27 64.3
LN 15 35.7
a1y ()
< 30 17 40.5
31-40 16 38.1
41-50 5 11.9
> 50 a 9.5
A 33.50 + 9.39 U fidy 20-60
HufRasene (m151900m5)
< 1.55 16 38.1
1.56-1.86 22 524
> 1.87 4 9.5
Aady 1.64 + 0.16 M3IUUAT WG 1.39-2.10
msquq‘%
qu 17 405
Talay 25 59.5
Uszaunsalvingu (@)
<5 15 357
6-10 17 40.5
11-15 8 19.0
16-20 1 2.4
> 20 1 2.4

Aaay 8.16 + 5.28 U iy 1-22

3a1sANUAeniBuazaswInden E-Journal ¥ 2 atiull 2 Weu nsngiaw - Sulnau 2560

61



WA aruly way visiney suRleyans

M135199 1 Teyaniluuasdayamaiauvenguiiedng (n=42)

A13197 2 FeyanisdudarusanuazluILINENTeINgURI0E1

GER) (n=42) (sip)
daua ﬂ@:uﬁ’aaei’w (n=42) Similar Exposure  37U2U 41U (S.D.) Range
$7UU Zoaaz Group (SEG)  wilnau #3981l (mg/m’) (mg/m?)
ALAL9Y 42.0 100.0 (n=42) (=21)
g <

nnuduse 4 9.5 Huvuaan

WHNUATIAAUNINGT? 1 24 ﬂ?jllﬁ 1 wiinau 4 2 0.1078  0.0552-

winauhameEzen 14 333 Tusn (0.0743)  0.1603

WUNIMUAT IV 7 16.6 N 2 niina 1 1 0.1205  0.1205-

SRR et 7 16.6 ATIAAUNINTT (0.0000)  0.1205

NUNUBUT? 5 11.9 nawit 3 wiinau 14 6 0.0865  0.0555-

Wﬁﬂq’]uﬁq%’q’g 2 4.8 YANAZ DA (0.4222) 0.1332

nHinugeuU1ge 2 4.8 naudl 4 wiinaud 7 3 0.0317  0.0103-
nsldgunsaidesiumaiiumela 1179717 (0.0278)  0.0631

15 2 4.8 ngudl 5 wiinaua 7 3 0.0372  0.0336-
1l 40 95.2 il (0.0059)  0.0441
, nauil 6 ey 2 1 0.1628  0.0944-
= v L | ' [ 1w [
M151971 2 ToyanTANRFHUTINLAZEUIUIAANYBINGUABEN o (0.0738)  0.2312
(n=42) nuil 7 wineds s 2 0.0206  0.0206-
Similar Exposure MWW MUY (S.D.)  Range 1 (0.0000)  0.0206
o L 3 3 .

Group (SEG) WUNIIY AIBENRU  (Mg/m’) (mg/m’) Ayt 8 wiineny ) 1 01326 0.1326-
h=2) ez go15e (0.0000)  0.1326
Hu7Im 2 42 21 00875 00103
ﬂa:ﬁJ‘ﬁ 1 4 2 0.2961  0.2062- (0.0525)  0.2312

wnudusn (0.1272)  0.3861 ,

v v oA L4 s ¢ o/

DA 3.5 Yayadadgnianuduiiusnuaussaninden
NAUN 2 WUNIU 1 1 0.1548  0.1548- iy . R . R .
9N (0.0000) 0.1548 o mammﬂ‘wlwm'l 018 Uimwgui’m:l,awﬁimm@mmi

. @ danuduiusivaussanindaneg1elitdedfyni1eannn
nauil 3 wiineu 14 6 0.6605  0.2406- . P
o TEAUANULYRNUIBEAE 95 (P-value = 0.046, 0.031 tag 0.031
NANUAZDIN (0.3211)  1.2106 o . D4 . .

L. L mudwiu) Tuvagiona nMsguyns Wuniassnmenisldgunsal
QY 4 WUNIUH 7 3 0.4243  0.2973- o - ¢ o (o v o o
. Yoatumahumela Uszaunisalinau lafianuduiusiu
91U (0.1293)  0.5558 D ome oW e W 4o .

- aussannvanegiivddfgyniadanssauanuteiusosay
nquil 5 7 3 0.0775  0.0390- o o

L, 4 95 (P-value = 0.100, 0.750, 0.417, 1.00 wag 0.126 #1UAIAV)
WUNNUFVIUS (0.0393) 0.1170 o . o

‘ (M15799 5 uag 6 MUAINY)
nquil 6 2 1 02164  0.1645-
NNV (0.0768)  0.2683 a
: 4. aaUTENa
e 7T > 2 0.2873 02873 ALRREYRINSANAHUTINNENTZELLIAIN1TYN 8 Falue
oAt : 287 e Y e

AT (0.0000) 02873 yanguietinslumsdnunil wihiu 0.0466 + 0.1868 me/m’ Iae
nauv 8 2 1 0.4577 0.8577-  pagwmilnawianuavernduiagsiigaiosandnuazaiures
WU (0.0000) 0.4577 winaulaenislilinnedannedulunuinisiieu Jailiae

T 4z 21 03218 0.0390-  guilsnszarevibindnaududaduiulaense Tnedanadons

(0.1868) 1.2106

fuNawiniu 0.6605 + 0.3211 mg/m’ ?faagﬂuixﬁuﬁlmﬁum
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nsduriaduuazanssonmlenvesmiinaululsdinuimilve s inmunanas

1ASFIUANNASEIU OSHA (12) uag ACGIH (13) fifavuaan
WRSFIUEUTIMABASTEZIANNSYINNY 8 Taluaindy 15 uas
10 mg/m® wansAnwAdeillndifssfunanenising wudn
Yunadusndianlifiuannsgiu nsdudadusiuveanguiiesne
Tunsfinunil Indifssfuranisinunsduiaduuomiingy
Tsssmuanuluvisndsnuin Aiederusaviniu 1.23 £ 08 mg/
m’ (18) uenanimsdnmmsdudadululsddnvoamsding
vilmuAedeursuaunddnmiiu 0.903 + 0.641 me/m’
(9) wazdnnisAnwvilenuinfiaindu 2.98 + 2.46 me/m’
Feoglusziuitliiifudmnasgiudunsgiusuieaiy (15)

A58 3 Teyanan1InTIRANsTaNNUeaUT LB Ui uA
NYINTUVDINGUAIDE (N=42)

a v aa a '
A15199 4 Yeyanan1InsIvausanmleninunfvesngy
A9g19 (n=17)

dayasussnnindan NEUA29E19 (n=17)

I Jeway
Uni 25 59.5
HauUni 17 40.5
wuUIARNISIEN8H7 (Restrictive) 17 100
LLUUMﬁ@@ﬂNQﬂ%ﬂ (Obstructive) 0 0.0
buUREs (Mixed) 0 0.0

a aa

=] v aa v v fw Y a
M13°9N 5 {]7\]5\]EJV|llﬂ'gﬁlﬁiallWUﬁﬂUaﬂJiﬁﬂﬂ"lWU@@Iﬂﬂi%aamaﬂm
Hwwes (n=42)

A191NN1INTIENTITANNUBA NEUA29E19 (n=42)

I7UU Sovaz
Unh 25 59.5
Nauns 17 40.5
FvC*
> Souay 80 VBIAINEINTA 27 64.3
< $oaz 80 vosANYINTAl 15 35.7
FEVl**
> oAz 80 VBIAINLINTA 33 78.6
< Sovay 80 vesAIWYINTAl 9 21.4
FEVI/FVC***
> Sovaz 70 U03AINEINTA 42 100.0
< Sovay 70 vesAINYINTal 0 0.0

e : * e ASuIRsTetenaTivnglesenegiauiiuay
wsadnfnnnsmeladuiui (FVO)

** fa AUsunsernafiaunsatueenlBuifiusnvesnismele
nmsmeladudud (FEV)

= dg AdndiusznineUiunsveseniafinielasonagnaia
wasusafiufianmsmeladuduiiseusinnsernaiianunsadu
sonluiuniiusnvesnsmelannmsmeladudiad (FEV /FVO)

LY
L7

dussannyan
fiauls " Und ARG P-value
(42)  dwau SRively
(Gowvay)  (Sevaz)
LA
U8 27 19 (70.4) 8(29.6) 3.692 0.100t
VAN 15 6(40.0) 9 (60.0)
miguw'%f'
gu 17 11 (64.7) 6(35.3) 0318 0.750t
lyigu 25 14(56.0) 11 (44.0)
nsldgunsallesiumaiumela
14 2 1(500  1(50.00 0.079 1.00t
Talla 40 24(60.0) 16 (40.0)

VU8R : t Fisher’s Exact Test

A15199 6 Jaseniianuduiusaussanmdonlagldaanduius
(n=42)

. dussanindan
AU
ETA Coefficient P-value

2918 0.82 0.046*
fuiifnsane 0.975 0.417
Usgaunsalvinau 0.224 0.126
MSAUAREUTIN 0.614 0.031%
msdudaduunidn 0.614 0.031%

NUELUA : * P-value < 0.05
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AuadssdudaduruIaidnaasnsreznaInsina 8
Hlusvesnguiegislunmsinunivihiu 0.0875 + 0.0525 mg/
m® Taenguitduiasingagade wiinnueuiniwm fdnvaznis
vhaufe musseeseuin mavhauvesaisseuinaylday
Soumnimunauiiimaniuliaesiu-asegnglugouio
ane i v ftoumdadnienalinsdeaduazunninauindu
du warnsiannniudunisrenalsiuilonssaeldflug
wazmdsnsuasaninnuseslagouiledednluduiesins
fnlu SuiliRnmsiinszaevesudiumnn Tnefleadens
dudawiiiy 0.1628 + 0.0734 mg/m® Feagluseuitlaiiuen
1ASFILA1 OSHA (12) Waw ACGIH (13) fifvunananasg sy
UIAENAADATZEZIAINTINNY 8 TAluitU 5 uae 3 me/
m® nsduiaduruadnuesnguiegdlunisdine ndidety
Nan1sAnuTELLN wudAnadsurnadnlulseddiawiniy
0.09 = 1.21 mg/m’ (15) uardnnmsAnwmils wuinAadery
YUIALENUHUAET I 0.664 + 0.239 mg/mﬁaasﬂuisﬁuﬁ
TiAuAmaspuguReaiv 9)

Han13nsIvaNssanImleniealulsiivies wuingy
fegrsilanssnamleniinund fevar 40.5 \euvanawui
anssanmdaaiinunfvanuad unuusifanisvensda
(Restrictive) $o8az 100 donAdasfunsAnwIinIuL WU
aussannUeniinaunfdlvedusuusitanisuenes (9)

nan1sAnwuansliiuinaefinuduiusivaussann
Uan (P-value = 0.046) aonndesfunsanumislulseinans?
wuegiianuduiusivaussaninlenvesruaulugmia (16)
waznsAnwmislutssmalneuandlifiuinongfifiugudsna
Ifaussonmdonfiaunfifintu (17) wenaniinisnuluadsd
wu nMsdudauyLazduraindauduiusivaussanm

Jam (P-value = 0.031 wag 0.031 MIUAINU) FBAARDINUNIT

AnwfiiIun wudl YSanamnnududuresd unnuuinianing

v &

funusnuayssanmuanvasauaululsed@ynd (18) wulfgdfy

a =

Snnsfnwmilmuin Usinasuileuduiudidsauiuadndau
sywinaen FEV /FVC agadliduddgynsadia (9)

Tuvausdl e (P-value = 0.100) msquqﬁ (P-value =
0.750) fuiifns19ne (P-value = 0.417) msldigunsnitlosiums
wumela (P-value = 1.00) lufiamnuduiusivanssanindenlu
msfnwadsil Fliidenndefiunsinunanenisaneiidiuin
gunsaidesfumaiumelafingusogidlunisinudldidu
wihmneuderiafitudesiudelsauavuuniiise aunsanses
duruielvgld usldanunsadostuduaniaidnld fadungy
fetnaiaulanthnneunstededilenmaduiatuiudigsname
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